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nJlEHAPHblE 3ACEAAHH5I 


1 


E. fie ni po e a ii J1- A. LU e a p n m a h 

(UHHH'tep.fiein) 

BJ1H51HHE JlErHPyiOIUH\ SJlEiWEHTOB 

HA TEPMOZlMHAiVVHMEeKyK) AKTHBHOG1 b ypJlEPOJlA. 

B E3E 

Siiamie Be.niiMiiii n xapaKtepa- cioi CBaaii b TBepjibix mc- 
TajiJiimecKHX pacTBopax Ba>KHO AUfi ouchkii npoBHOCTHbix 
CBOilCTB CnJiaBOB. 

riDHMeHeHHe TepMOAHHa-vniKii no 3 BO.naeT, iie npiioeia 
K KaKiiM-JiH6o ‘MOAeJibHbiM npeAnoJio>KeH.HnM, KO-nuaecTBenHO 
- onpeAeJiaT-b-STH ciuibi. ua .ocHOBmvnLvienocpeACTBeHHbix hsac 
pemiii napaMerpoB, xapaKTepirayiomiix xiiMitnecKHe paBHO- 
BeCHH C VMaCTHeM TBCPAWX paCTBOpOB. 

B pa60Te HpeAAG>KeH 3KcnepiiMeHTaAbHbin MeroA onpcAe- 
AeTiH A rep moahh a M naec kg ii a ktii b hgg t h y i'a epGAa , p acrBGpeii 
HOrO B T->KeAe3e. BeJlUMlIIia TepMGAHHaMHMeCKGH aKTUBHGCTlI 
KOMAGHeHTa ABAHeTCA MepGll CHA CPG CBflSlI C paCTBGpOM. 

Pa3pa6GTaHBbiii ^mgtga GCiiGBaii na 'iiayMenim paBHGBecuH 
CMeceii GKHCu vrAepGAa ii yrAeKiicAorG rasa c yiviepGAGM, 

" Hi^ 6 Amij:HMCA‘'BTO^AOMAp-arTBGpe 7 -l^cnoA^^^^^ 

TGramipKVwlflUHOHHGrG KOHTypa H TGMHGe ,H3MepeHue MaAGFG 
napuHaAbHGPG AaBAeiiiiH yrAeKHCAGrG raaa nG3BGABK)T 
B npiiHminen36e>KaTb onpeAeAemiii cGAep’/KanHA yrAepGAa 

B MeraAAe npu nGMomii xiiMUMecKoro a-naAiisa. FlpeiiMyine- 
CTBa MeTGAa cboaatca k OpAbiueii npGCTGTe a ripGnaBGAH* 
reAbHocTH HG cpaBHeHHK) c npnMeHHBiiiHMHCfl panee. 


i 

j 
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npM ^noMoiiui BaKyvMHoii ycraiioBKii, nocTpoeHHOH ;uib 
ocyi.ii.ecTB.neHiiB sToro MGTOAa. 6bij\o ’Bbino.niieHo ucc./ieAOBa- 
Hue BJiHBiwiB /lenrpyioiuMx 3JieMenT0B — MexajiJiOB nepexoA- 
Mou rpynnbi; Tiiiana, BanaAiiB. xpoxia ii Mapraima na xepMO- 
A'HHaivnrMeeKyio aKTiiBHOCTb yrJiepoAa, pacTBopennoro b Y->Ke- 
.aeae, 

riojiyMenHbie Aamibie riOKaabiBaiox, mxo bcg 3xh ajicMeiixu 
BaMexHO y.MeHbiiiaiox aKxii'BHOcxb pacxBopeHiioro yr^iepoAa 
MO cpa-BHeiiiMO c ero aKxiiBHOcxbio b He,nerii'poBaHHOM >Ke.'ie3e. 
TaKoe yMenbiueuHe xepMOA'BHaMHMecKoii aRxiiBUOcxH okbh- 
Ba./ieiiTHO BOBpacxaHiiio cii./i cbh3m Me>KAy aro.viaMM yrjiepoAB 
M TBCpAbiM pacTBopoM M yKa3biBaex iia yBe.'iMMeHiie siieprun 
peuiexKM cMJiaBa b ne.iio.M. Oho, omcbiiaho. o6yc.noB.rieHo iia- 

.nuM.He.vi cnemKj)HMecKoro xHMimecKoro BBaiiMOAeiicxBiifi 
MOKAy MexajiJiaMH 'nepexoAHOii rpynnbi, pacnoj30H<eHHbiMii 
B nepHOAHMecKOM CHcxGMe ACBee >i\e.rie3a, if yrjiepoAOM. 

HaH6ojibiuee noini>KeHne xopMOAiMiaMiiMecKOH anxiiB- 
-Hocx ir y r.n ep OAa~H‘B.6;n lo Aa^n oeb--B - ga yn a e-BBGA&vH > ^ -b h\ gjigs o. 

_ ru xana n iiaHMGHbmce — 'Mapraim a. 

I'laiiACHHOe 'B.niHHHHG lIGpGXOA'HblX 3.ne.VlGHXOB HCXOAKOBailO 
C XOMKH 3pCllUA fipGACXa^^ O TlO.nO/KeHini 3XHX SJIGMG.HXO.B 

B nopnoAHHGCKoii chcxgmc h paBHOii cxcnGini BanoJiHGiuia 
OJlGRTponaMll ^/-VpOBHGli B aXOMaX riGpeXOAHblX S.'ieMGHXOB. 


a xaK/KG BbiBOAbi 06 oxHOcnxejibHOM BJiiminni 3xitx 3 jigmg! 1- 
XOB iia- paBHOBCCHG, cxpyKxypy ii cBoiicxBa >KG.ne3iibix chcxgm. 
Hcxoah h 3 oOiiUix npinmnnoB xiiMiiMGCKoro Bsa'iiMOAen- 

CXBllH 3.nGMOHXOB C HnCJICSOM H yHHXblBan eOAblilOG paSHOOD- 
pasHc cn.MaBOB n npocxbix, HGopraHHMGCKHx cogaiihgiuih nG- 
pGMCHHOrO H nOCXOBHMOrO COCXaBOB, SJlCMCHXbl nepiiOA'HMC- 
cKoii cHGXCMbi MO>KHO paBACAUXb 113 cjiGAyiouiHC rpynnbi: 

1) 3JieMeHXbi. oGpasyiomHe XBGpAbiG pacxBopbi; 

2) s.TGMGHXbi, oSpasyiomne Mexaji./nmccKHG cogahhghuh; 

3) 3.ncMGHXbi, oOpasyiomiie iioinibie cogahhchiih; 

4) 3.nGMGHXbl, HG CnOCOCllblG K BaaifMOAGi’lCT'BHIO. 

nyxGM a'Ha.xH3a Sojibuioro oKcnGpiiMeHxa.nbHoro xiaxc- 
piiaji/i, xapaKXGpnayiOALGro BsaiiMOAeiicxBnG ojigmghxob mg- 
pHOAHHeCKOH CnCXeMbl C >ReAG30M, MOHvHO BbIAe.nHXb 3X11 HG- 

xbipG rpvnnbi ojigmouxob b xa6jnme McHACJiCGBa h iioachh- 
xaxb o6lugg hhc.ho sagmchxob b Ka>KAon rpynnc. 

noAo6HaR KAaccinjAiKamiR sjigmghxob no rpyrinaxi B3a- 
UMOAeficxBiiH no3Bo,aReT -BbiAGJinxb- -MaKGviiMajibiioe niic-io 

3JIGMGHX0B, CnOC06HblX 83311 MOAGMCXBOBaXb C >KCJie30M. 

p^c^iox^Hanvjf^ciicjAiYaUW'McMGHX^^^^^ 

XBGpAblG paCXBOpbl (HGnpGpblBHblG H Orp3HHMCHHblG) MG- 
XaJIJniMCCKllG COGAHHCHHR, ii OCBClUGHbl Bonpocbi Bbi6opa 
SJIGMGHXOB AAR C03AaHHR uM HOI'OKOMriQHOHXHblX CHCXGM Ha 


{liHcmumym MP.ma.t.iypi'tit: AH CCCP) 

M ETOA-W M GG J1 E-AO B A H M H O FO KOM HG H E H IH b! X 

C H CT E H A 0 C H O B E >K E J1 E3 A 

~>Ke'TC30 11 Gro cnjTaBVdi3BecxH AaBinix BpmrGH. Onii- 
caiibi GOCxa'Bbi ill cxpoGHHG xaK HaabiBaGMoro caMOpoA'Horo n 
Mcxcopiixiioro /KGAGSa. 

^^ BMtGCXBCrrH'blH ~ 4m'X3B ~>KCAC3a~A[~C.riO>lvHbIX-Gro-CnAaBOB- 

GnpGAOAHcxeR x-H MHHGeivHM aiH aAiiaoM cy.MM apiioro coAGp^a- 
HHR Vagmghxob. flpii xaKOM OACMCHxapHOM a.Hajni3G HG 
yA-ae-xcR yexaTioBi i xb“xapa k r Gp“p a c n p gaga ghu r- 3 x h x-3 a gmg h - - 

XOB B XGAG MGXaAAa 11 MX pOAb B H3MGHGH11H CXpGGHllR H 

G BO H'eT-B“Gn;n a b 0 b . 

Ha'ii'OoAGe 'Hhxgpgggh b 'Ba>KG'H Bonpoc o xapaKxcpG Bsa- 

IIMOACHCXBHR OAGMeUXOB nGpilOAHMGCKOH ClICXeMbI C >KGAG30M, 


OCHOBG >KGAG3a H 'HX HCCAGAOBailHR . 

CooCMpaiOXCR MGXOAbl IlCCAGAOBanilR nOA06HblX nOAH- 
KOMnOHGHXHblX CIICXOM C BOBAGMeUllGM 5 — 12 H SOAGG KOMHO- 
H6HXOB nyXGM CBGAGHHR CAO>KHbIX M'HOrOKO.MnOHGHXHblX pcaKj 

miii oOpaaoBamiR xBcpAbix pacxBopoB ii cocahhghhh 
K CpaB'HHXGAbHO BpOCXblM peaKIIHRM ‘H paBHOBGCHRM MG/KAV' 

GPp axil I H GH 1 1 bl M B 1 1 C JI OM cj) A 3 

npGAAOHvGHbl MGXOAbl reOMGXpilHGCKOrO H30Dpa>KeHHfl 
nOAOSHbIX MHOTOKOMnOHCMXHblX pGaKUHH H paBHO'BGGllH II 
H3iyMGiniR npHpoAbi H cocxaBOB oopaayiomHXCR ({laa. PaccMO- 
XpGHbl npH.MGpbl H3 oOAaCXH CAOXKHOAGrHpOBaHHblX OXBAGH. 
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n. Si. CaAbday 

{J}eHiiH.'.i)adCHitu zopHuii UHcmutnym) 

MGCJIEJ.IOEAMM51 ;U1ArPAA\A\ COCTOHHM^ CHCTEA\ 

H3 BblCOKOOI'HEynOPHblX OKHCJIOB 

HsjiarcUOTCJi peayjibTaTbi onpeAe.'ieHiiJi Te.vinepaTyp n.nae- 
jien'iiji BbicoKooPHeynopiiNX okhcjiob npii rioMomn KiianopoA- 
Ho-aueTB.neiioBoro ruiaiVieiin. OriiicbiBaeTCB riCMb iinn narpcBa 
onieynop.Hbix nupaMii/i ii kohv'cob. reMriDparypy Koropbix 
ii3.MGpB.,nii oirpKMecKHM rrnpoMerpOM. TaKiiM cnoco 6 oM 
iiOBjiQHbi n.naBiiocT,H citcTe.Mbi Zr 02 — MgO. 

rioApoOno paaGiipaeTca ucc.neAOBaiiiie ciicTCMbi ZrOo 
— MgO — AI2O3, B peayJibTare Koroporo iiaiiACHa o 6 jiacTb 
cocxaBOB c TexjnepaTypoii riAaBJicmiB Bbime 2200 . ^ 
Pa'aGii'pajoTCB peavvibrarbi navMenMa cncieMbi Zr02 
_MgO — GaO. B KOTopoii o 6 Hapy>KeHO cymecTBoaaHHe 
tb^^^sITT plicTBopo"iFW6TfTeT:KOi V m oa.} iclyi i Ka lu 1 117 60 r aTbix^Zp02 
(no SO— ^ 5 % MO-n.K c TeMn eparv- poi'i n.-ia BJiei»ia 2500 — 
2600 °. B cncreMe MgO — CraOs — ZrO‘2 HaiiAena o 6 jiacTb 
c TeiViiiepaTypoii n.aaiB.aeniiH 2200 — 2600 °. 


XoT. npouecca okhcjighiib pacTBopennoro b .Mexa.iAe yrjie- 
poaa "iisyMajiii .viano-MexpiiMecKiiM mcxoao.m. noJiyMemibie 
xaHHbie noAMMHHioxcB KiiiienmecKOMy ypaBHeiniK), cnpaBCA- 
■JIHBOMV A.aB AHt{)(|)y3Hii gOabcxh pearnpoBauHn. 

Xto" onpeAe-^enHoii KpiiximecKou KOimeHxpauHii ypAepOAa 
B MOxaA.'ie cKopocxb o6e3yTJiepo>KiiBaHiiB iie saBiiciix 'neiio- 
cpeACXBeHHO ox cocxaBa Baiiiibi. OciioBiibiM JiiiMiixiipyiouuiM 
aBGHO.M npouecca onaabiBaexcH noAana KucAopoAa k peaK- 
miomiofi 30110. HafiAeiiMbie KiniexiiBecKiie cooxiiomeHiiB Bbi- 
paa^aiox MacxHbiii cJiyMafi oOmux aaKOno.MepHOcxeu, BbiBC- 
ACHiibix aaji ycvioBiu'i xopMo>KeHim npouecca nepeiiocoM kii- 
CAopoAa. 

KiniexiiMecKiie vpaBiieHiiB xopoino cor.aacyioxcH c Aaii- 
Hbi.M‘11 oribixa, n 03 B 0 Jiai 0 X o6TDnciiHXb npoHSBOACTBeiiHbie 
(jiaKXbi 11 npcABHAexb cnocoObi MHxeHCiK|)HKaiuiii npouecca 
o6e3\TAepo>KiiBaHHB cxa.iiH. 


B. B. AeepuH, A. Kt. FJoahkob u A. Ai. C a m a p u h 

{llHcmaniym MeinnjiAyp?iiu AM CCCP) 


C. H. 0 u A II n n o e 

(Mochoechiiti iiHcmumyni citWAu) 

KMHETHKA nPOUECCA OBE3yrJlEPO>KMBAHMJl CTAJIH 

Sa'KOHOMepHOcxi! K’luiexirK'ii ;h '.MexaiitUBMa oOeByPinepoKii- 
B auii^ CTajiH m.Meiox 6o.n biiioe ~3Ha^re un e““AJi a xOBep in e h cx b 0 - 
BaiiHH -xexHOJioriiH cxajie'nA.aBHAbHbix nppueccoB. HecMOxpfi 
ua siiaMHxejibHoe uHC.no paoox, BbinoAHeinibix b npoiisBOACX- 
aeuiibix ycAOBHBx. oOAacxb kniiexiiKH cxaAen.naBHAbHbix npo- 
u eccoB ocxaexcB HeAOcxaxouHO ngyMenHon. • ^ 

PI peA.n o>KeH 11 bi e k h i i exn mgck ne y p a b iien iin n koJi 11 MecxBen - 
Hbie GooxHOLLiGHna oiriiTpaioxcH ma aaKOH AeficxByiouuix .viacc 
H ocxaio xcH B -paMwax x ix-MiiuecKOH KiiiiexiiKii. 

OAiiaiKO n pouecc o 6 e 3 y m epo>KHBa mm cxaAH p asBUBaexcH 
b cjiohvHOh CMCxcMe 'npii coMexauirii BHamixeAbHoro MHc.na 
oxAe-nbiPerx cxaAHii. JliiMiixiipyioiuee SBeno nsyMaeMoro npo- 
uecca ycxaHOBACHO 3Kcnep'HMeHxa.?ibHbiM nyxeM npii BOSAeii- 
cxBHH 0KHc.nHxe.nbH0H axMOccjiepbi na pacnAae. 

_ 6 __ 


PACTBOPMA\OCTb H AKTUBHOClb KHCJIOPO/IA B >KHUKHX 
>KEJ1E3E, HMKEJIE H KOBAJIbTE H HX CRJIABAX 

- BbinoAHeHHbie paiHe_e . iiccACAOBaHiiH BAiinniiFi xpexbero 
KOMHoiieuxa na pacxBopiiMocxb n aKxiiBiiocxb KHCAopoAa 
B >KnAKOM >KeAe 3 e npeuMviuecxBeHHO orpauHMHBa.nncb H 3 y- 
ueuneM baiuihhb B.neMeHXOB-pacKHCAHxeAen npu neBbicoKHX. 
■KOHueiixpauiiax B pacnAaBe. 

OxAeAbHbiMH pa6oxaMH no cncxeMaM >KeAe30 — xpoM, 
>KeAe30 — ^ luiKeAb n >KeAe30 — cjioccjiop ycxanoBAGno, mxo 
■ pacxBopHMOcxb KHc.nopoAa npoxoAiix uepea MiiiuiMyM npn 
neKOXopoii KOHueiixpaunii AoOaBAne.MOPO k >KeAe 3 y 3 .neMeHxa. 
^^nosxom'’ “npeAGxaWnex -e'OAbiiiofi -‘iiHxepec- -iiccAeAOBaHne- 

paCXBOpHMOCXH H ’aKTUBHOCTU KHC.nopOAa B BblCOKOAenipO- 
BaiiHbix cn.naBax. . .... - 

npu oxcyxcxBiiH cHCxeMaxiiMecKiix Aawibix no noAOOHbiM 
cncxeMaM ecxecxseuHO nauaxh iisyueHue nx co cnAasoB mc- 
xaAAOB. oOAaAaiolunx Oambkiiaph CBoncxsaMii. 

B KauecxBe xaKon ciicxe.Mbi 6biAa HaOpaua cncxeMa >Ke* 
Ae 30 — KOOaAbX — HHKe.nb. 
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MeTOiiHKa HccjicAOBamiH npiMmuniiajibiio ne 0T.niiMa.nacb 
OT paiice ncnoJib 30 Ba.HHon npH iiayMeinnt pacTBopiiMOCTn ii 
aKTUBHOCTii K'HCJiopo;ia B >kh;ikom /KG.aeae. Bbuio iisy^eno 
TepMOA'HiHa\iWic^^ noBeAeiiiHc KncAopoAa b mccTbix komho- 
neurax cucTe.Mbi, a TaK>Ke b ABOinibix cnjiasax. 

yCTanOBJlGHO, WTO B >KIIAKHX GFIJiaBaX K06aJIbTa H HllKCAH, 
HMeioiniix b tbcpaom coctohhhh Ky^HMecKyio TpaneuGHTpH- 
poBannyio pcuicTKy, noBbiiiieiiHG coAGp>KaHiiR uirKC.nR 
B CnAaBG COnpOBO>KAaGTCR riOBblUJeHHGM .paCTBOpifMOCTII KH- 
CAopoAa. 

“B" >{\makhx cn.naBax aFGJieaa c iihkcAgm h Ko 6 ajibTOM, o 6 - 
JiaAafoiUHx paajiHwnbiM ctpoghhgm KpucTaAAnwecKoft peuieT- 
KM, riOATBep>KAeii xapaKTcp panee ycraHOBJiGHHOH saBHCH- 
MOCTu pacTBopuMOCTH Knc.wopoAa OT cocTaija cnAaBa. 


H. A. B a m o A u H u O. A. E c u H 

„ _ — ,^(HHCtnun’^ytn.MemaAA.yp^uu^y-paAbCKozQ.^uAuaAa„AHJ 2 CC,R.) 

BJIHRHHE PA3JlMMHblX 3J1EAVEHTOB 
HA PACTBOPHMOCTb VEAEPOilA B >KHAKOiV\ )KEJ1E3E 


B coo6iii.eHiiM paccMOTpcuo bjiiihaiig tl)oc(|)opa, xpo-xia, 
Mapraima, cepbi h BainaAHH aa pacTBopuMOCTb yPAGpoAa 
B >KHAK0M >KGAG3G, a TaKJKG BvTHRHHG KpOMHirfl >13 paCTBOpiI- 
^MOcTb4-TAepoAa=B=MapnaHueji^(})eppoxpoMe.=^=^ . 

HcxoAHbie BGiuecTBa- (ciiHTGTHwGCK'Hii wyryH 'H (})eppo- 
GiiJiaB) 3arpy>KaA'HCb b rpa(})HTOBb[H THTCjib ii HacbimaA^cb* 
yrAepOAOM- ’^liiyAeM'-BbiAep^^ noA c^aoGM-yF^nflT ^epe3-"40— 

’ 60 ^m iiH— pacHA a b BbiAirBaACR b ii 3 ao>kh‘h uyr TeMncpaTyp a 


H3Me p.HA3Cb OnTKWeCKHiM nH pOMeTpOM. 

HavAGHa pacTBGplfMocTb yrAGpoAa b paonAasax, coAep- 
>Kamnx.AG 2304 £ 27,5% Cr, 76,5.% Mn, 16,7% V, npn 
TCMnepaType 1450°; B.pacnAaBax Fe — S, coAep>KamHX - ao 

.Q;Z13o^.,jn:pH_TeNfnepaType^l‘250!.- ZI^__ 

. _ --Ha'6AipAaeMbier:3a'KG.HOMepHocTH_no^BAMHH'Hip:npHpoAbi -H 
Uc HT-parAiiii sAGMeHTOB, a TaK>Ke no b ahhhhkj jrejw nspa - 
.TypbT.KaHGCXBeHHO o6'bRGHeHbi..n^iT-noNiouiiuTeopnH p^yA.^- 
jlbix pa.&AcBQpOB. , , 


S' 


B. H. HI u xo 6 u O. A. E c u H 

(Y pa.ibCKnu noAi/ine.xHwierKiiii iiHnnumym) 

A\ET0AHKA nPMAVEHEHH^ PAA MOAKTH BH bIX HSOTOHOB 
MCCJIEAOBAHHH KHHETHKH B3AHA\OAEHCTBH^ 

‘ A\ETAJIJ1A CO IHJIAKOAI 

OcHOBHbi.M'n npiiM'iniaMii, 3aTpyAHR!OiuHMii HaywcHiiG km- 
HCTHKH BSaHiMOAeriCTBlIR CHCTGMbl IIlAaK — MGTaAA, RBARlOTCRl 
OoAbUiaa CKopocTb pGaKi.nin npii bwcorux TCMncparypax, 
H.H3KaR CTOHKOCTb TnrAGlI II MBAaR TOMHOGTb XlIMll WCCKOTO 

aiiaAiisa. 

npHMGMCHliC paAHOaKTHBHblX HHAHKaTOpOB ABGT pRA 
npGlIMymeCTB. !< hum OTHOCRTCR: BblCOWaR MyaCTBlITCAbHOCTb, 
OOAbUiaR TOMHOCTb (aO 5 • 1 0 % ) H CpaBHllTGAbliaR 6bl- 

cjpoTa aHaA'iiaa. 

3Kcnc,pii'MGHTaAbHaiR ycraiiOBKa, ripiiMOHeHnan aBTopaMH. 
3 ~ npcAcTa'^iRef C(F6 oh rcpMefiiMlivno' "riG"qb conpoTiiBAGHiiR 

c- np a cj3 1 i.T.OB bi \ui i a npGB a.xGA gm- b bi goto i i- - 250- yuat.-nyT.GM-3K p a.- 

mipOBKH, a TaKJKG pGryAlipOBKOIi nOABOAHMOii MOLAHOCTH n 
OXAa>KAaiOmGlI BOAbl GOBAaBBAaGb HBOTGpMHMGGKaR 30Ha Bbl- 

COTOli 110 — 120 MM G KOAGOaUHRMlI TGMHGpaTypbl 15 — 20°. 
OiibiTbi <npoBOAHAiiCb B aTMOGcjjGpe OMKmcHHoro asoTa. 

B KawGCTBG MGTaAAa IICriOAbSOBaAOGb RvGAGSO, coAep>Ka- 

mee 0,04 C, cAGAbi Mn, 0,06% Si, 0,003% P ‘h 0,005% S. 

- UJAa^KII JnOAywaAHCb-^CAlHTG-^TIFWeCKH ^IlS OKHGAOB -Fe 203 v- CaO, 

^ AI2O3, BaO, MgO 'H SiOo. HpoObi bgco.m 30—50 Me orOiipa- 

AllCb HaMOpa>KIiBaiHlieM Ha >KCAC3HbIH CTCpHFGHb AO 10 pa3 3a 
OA-HH OnblT. 

THreAbKH H3 nAaBAGHoro MaTHWiiTa npiixrciiibfiiicb^^^^i^^^ 
U’HAAiHOll KOHCTpyxji.™ B_ _B|IAe ABV'X cooOiAaioiiuixcR CQCy- 
AOB, WTO AaBaAO B03M0>KH0CTb nOAyWHTb OWCHb .MBAyK) no- 
BGpXHOCTb BaaH'MOAGHCTBH'R lilAaK-'MeTaAA (aO 0,02 CM"^) , 

, paOoT aTb c owG Hb M aAbiMH AoOaBKa mh, coagproiu h-mh paAHO- 

aKTHBHbiii-JHSOTon • (-0,005---0,G2 a), tn BBOAHTb iix b AFoOyio 
({)a3y. KpQMe-Toro, TaKan cjjopMa-TurAR AaBaAa -BoaMOJK'HOCTb 
'lISyWHTb BA.HRHHG BblCOTbl UJAaKOBOrO CAOR Ha KHHGTHKy 
npoueGca. 

PaAHoaKTHBHOH inpHcaAKOH B MGiaAA 'B CAywae iisywenuR 
' Ae4)oc(|)opa'UHH cAyjKHA (})eppO({)OC(j3op, noAywGHHbiii nyxGM 

paCTBOpeH'HH aKTHBHOrO 'H HeaKTHBHOrO cjDOCcjjOpa B aaOTHOH 
KHCAOXe H CMGliJHBaHHeM 3X0r0 paCTBOpa C paCXBOpOM 

» 9 
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maBejieR03nKiicnoro /Ke./je3a. c noc.ne/iyiomeii cyiiiKOM, npo- 
KajiiiBaniieM n BoccTcniOB.neHneM BO.aopoAOM. 

B cnymie H-ayMemiB KumeTHKii ooeccepuBamia 'npiiMeimjiCH 
iiopouioiv cepHHCToro /J\e.-ie3a, no.^iyMeHiibiii cMeLuiiBan'iieM 
paCTBOpOB aKTMBHOrO H HeaKTH'BHOrO Na2S C ,Hy>KHblM KOjTH- 

MecTBOM FeCB 'h c noc.'ieiiyioiueii t{)iiJibTpan,iieri h cyiiiKon. 

B MjjiaK aKTiiBHbiii (|)oc(j)op 'bbo/Ibjich b bii'AC aapaiiee 
npiiroTOBJiCMHoro cmiiTeTH'MecKoro lUJiaKa c lOBecTlioii aKTiiB- 
MOCTblO. AKTMRMOCTb 'H30TOnOB ‘ll3MepnjlH pa3.'IIl'M'Hbl.MH Tpy6- 
KaMH B OCHOBHOM iia nopomKOo6pa3Hbix oCpasuax 
(b pacTBOpax aiKTU'BHOCTb noACMiiTbiBajiacb tojibko 
KOHT pOJm) . 

BBO/i'i(.nncb nonpa'BKH iiia paGpeiiiaiomee Bpewa CMcm'HKa, 
cTaTHCTtiLiecKyio oiuiiCKv, ecTecTBeHiibifi pacna.a, cjjon 'H olumo- 
K'M, cBB3aMiibie c ripiriroTOBJie'imeM npoSbi. 

Ha;ie><Ni('OCTb orwica.mioii MeTo;uiKif noATBep>K;ieHa cono- 

CTaBrfiemiB.Mii-'C-^-peay^nbTaTa’MH Apynix— nccjiCvaoBawiiii.- 


A. H. X o A o d o 8 u r. B. M y c o p u H 

(y pa.tbCKtn't noAuniexHU'tecKuu UHcmutnyin) 

nPHBOPAJl^l H3MEPEHM51 CKOPOCTM PA3J1MBKM CTAJIM 

CKopocfiF[ya^nFBl<M 

CTpa^aeT pB/iOM ‘neiiocTaTKOB. npcA-naraeMbn'i n.piiCop hsmc- 
■p«eT -cKopocTb paajiiiBivii ino cKopocTnii JUBMenennH- a;ieKTp6- 
-ConpoTi I'BJi ea 1 1 n-H-i rx-poMOBoa-ii poBOJion KH,_ony ai,e-H H0iLB„n3^_ . _ 
.rio>KH:iiuy 'npii aa^no.ri'HeHan ee >Ka;iKOH crajibK). 

H'liX’poMOBa^H” npOBOJiOMKa” ■'BK.nK)Meiia~B“3j3eKTpirMecKyio 

cxexiy ■ns.viepaTe.nbHoro Mocra conpoTHBaeaiia n aBjiHCTCH 
.n.neMOM Mocra. Flpa paada.naHCHpoBKe tMOCTa BCJicACTBue 

~IB'MeHeiiiH'H^e0npOT-HB/|eHH_n-npOBOj1OMKif-BK.n_ra 

lsioToprjne.peMeu.i,a K)uur --n©7i^fF<HQiT kF Tfa jpaoxopFe 
Fp5^EO ro ^nFFia con p OTirBifi eiia a. iad yp a b ho^qluFb aira a n p on-ao - 
-uiGaaueBo— 5H3MeiieHiia— GonpoTHBrfieHHa.— inp©B0.fiGM'Kii---MoTGp 
OA1IOBpo^leH.HO Bpa T-axoreaepaTop, k KOTOpoMy aoaKviio- 
-riOKaGaiaa^a Bo^n bTM^^pay -6yayMa nponop- 
’HiiQnajibUbiMii iOMeHeHiiK) conpoTHBaenna 'npoBOJiOMK.a, on.pe- 
iie^fiaKDT eKopocTb' noA^DeMa Merajiina b n3A0>KHHU.e. 

. npiidop Bbinojiaea b nepeaocHOM nopTaTiiBHOM c|DyTAape. 

-10^ - - - 


ripa noMOuia Aaaaoro annapa'ra if 3 Mepa./TH CKopocTb paa- 
AnBKa cHc|)QHO.M 6 -Toaabix cahtkob. npeA^araerca apnaua- 
naajibHaa cxe.Ma aBTOMarasaLuia paajniBKH. 


H. r. Bozdanoea. fl. Jl. PpysuH. 
r. fi. E p M o A a e 8 u H. Jl. H ii h y a ii h c k u ii 
(f\y3HenhUu Metmi jijy pvAtuecKun KO.\t6iiHa in) 

H3yMEHHE FBHXEHHH METAJIJIA M PAC R PEZIEJI EH 

JlEEHPyfOlUHX 3JIEMEHTOB B AAAPTEHOBCKHX HEHAX 
PA3J1HMHOH EWKOCTH 

nPH nOMOlUH PAAHOAKTMBHblX M30TOnOB 

MsoTon Co^° BBOAa.ni{ b Baaay 'ncMa aepea cpeAaee ajia 
KpaiiHee okbo MapTeaoBCKOii neaa. Mepea onpe;i.e.nGHHbie 
HHTepBajibi BpeMeaa OTSapaAn npoobi Meiajuia aa Bcex OKoa. 
a TaRy^e apir pas^naBKe H H3 TotoBoro npoKaTa. B npooax 
_n jOQCHHTbi saA H aK THBHOCTb. ycTaHOBjieao . MTO B nepaofl ae- 
(poccpopauHn nepeMeajHBaaae Baaabi AOCTaraerca aa iieaax 
eMKOCTbio 25 T aepes 10 — 15 Maa.. a aa acMax e\a<ocTbJO 190 
a 380 T aepea 25 — 30 Maa. B aepaoA KHaeaaa b ricMax exi- 
KOCTbK) 190 T Meiajui TiepeMeiaaBaeTca b reaeane 20 — 
40 Maa., a b neaax CMKOCTbio 370 r — sa 40 — 45 Maa. K mo- 
MCHTy pacKHCJieaafl Baaaa bcjoav dbi.na OAHopo;iaoa. Peno- 
MeHAyeTCa jppoAgvm:a.TeA.biiocT^b^^ nepaOAa Kaneaaa b oo.ribLuax 
aenax orpaaifanTb 45 Miia. 

npa pacKacjieaaa paAOBbix MapoK cTa.aa cj^eppocajiHuacM 
a oirAaKOMapraHaeM paBHOBecHbia cocra-B Ba^aiibi AOCTaraeica 
aepea 10 — ^-20-'Maa7 Rp a-B w ri Ji a b kc- .x poM hct bix - era Ji eii- a oc e 
BBCAeaHH c^eppoxpOMa Mcrajui CTaaoBarca, O'leBaAao, OoAce 
BHSKHM a nepe.MeuiHBaaae MCTa.nAa npoacxoAar cjiaiOo. Bbi- 
paBaaBaHae cocraBa n.naBKa npoacxoA'aT .naiub npa BbinycKC 
CTa.aa b koblu. 

nepeFeji5)jBMTT(e“MaHbr CTaAbifoa .Meaia.nKdrra.?ai BAyBa~ 
HiieM OKaroro BOSAyxa -b Teaeaae 20 — 30 M-aa. ycKopaer 
yepeAHOHae cocTasa Baaabi. 

nepeMeMiBaHlF Mei-ajuia npoaexoAHT BCAeACTBae 
MaKpooKonaaecKoro ABa>KeHaH Meia.nAa b TypdyjieiiTabix a 
KOHBeKuaoHabix noTOKax, ooAaAaroauix cKopoCTH-Ma ao 
1—5 MfMLiH. npaBeAcabi .MCTOAbi pacMCTa K03c})cl)amieaTOB 
TypOvACHTHoa Aacjjcfiysa'a a ax aoMorpaMMbi aah pasAaMabix 
neaea. Hah neaea eMKOCTbio 190 a 370 t K03(j)4^auaeHT 
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ryp6yJieHTnoii AH(j)cj)iy3HH pasen cooTBeTCTBeinio. 500 ii 
430 CAi'^lceK.. M:!iTeHCHBiiOCTb ;iBU>KeH'H5i Me'raji.na b nenax 
CMKOCTblO 25 T M©HbIl!e, MCM B nCMaX ©MKOCTblO I JO H 
B riepiio;i pacKiicjieHiiB .vieTa.riji ABii/KeTCfi b abb pasa nHTen- 
CHBiiee. MCM B nepnoA mhctoto KiiriGHUJi. IIotok MeTa.n.Tt 

B BCpXHUX C.riOBX BailHbl ABH>{<eTCB BAO.'Ib IIGBII OT CepCAHllbl 
K KpaHM, P'le npoiicxoAHT pacceiiBanne cnoKOUiio ABiiiaB- 
iiiHxcyi cTpvii n npeBpainenue ABHx<eiiHa b TypovvicHTHOC, 
oxBaTbiBaiomee bcio Maccy Merajuia. nepeMeiiniBauHe mo 
T a.njia b KOBiiie npoiicxoAHT obicipo, aa iic.K.nioaeiuieM mc- 
Ta.ajia, .nenipoBaHiioro b kobujc (|)eppocHjiniuieM. 

HBVMa.nii pacTBopcHHe cl)eppoxpoMa b cra^bHOH Baiine. 
riopuim c} 3 eppoxpoMa b xycKax bccom 10—20 l<^ P^ctbo- 
pfierca 'McpcB 5—1 1 m-h-h., ho tojibko npH BbiiiycKe cra^ ^ 

B KOBiii TipoHcxo-uiT OKOHMaTejib'HOO BbipaBHiiBaniie COCTHBa 
M.eTajiJliL _ PeK OMeiiA veTCH coy)aTHTb _ 6^noj^3Hoe A.' 
paBHOMepHoro pacnpeAe.'ieiuiH xpoMa no BaiiHe BpeMH Bbi- 
Aep>KKii-ne>erne-BBeAGHH«-(l)appoxpoMa.AoJ-Q=4^Hli«^^'^TP^ 
30 a iipH YnoT.peO.rieHHH (})eppoxpQMa b xycKax bc^o.i 

10 K3 AO 5 mh.h! OnbiTHbie riJiaBXii, npoBOAeHHbie no hoboh 
T exHonoriiH. 'iio xanecTBy CTajin inmeM ac OTJinnaiOTCH ot 
oObiMHbix njiaaox. 

ycTaHOB.rieHO, hto b XHCJioii MapieHOBCxoii nenu nenpa* 
BHJibHan xoppexTHpoBxa cocxaBa Bannbi no OTOOpanHbiM 

npoOaM npiiBGAHvia- x^ ^Opaxy-. -CQG-T=aB-^-npo6-^n3-3a jepABHO ■_ 

Mepnoro 'pacnpeAejicHnn o.neMenTOB b >KHAKoii BaHne hc coot- 

BGTCTBOBajl CpOAHCMV’ COCTaBV CTa.nbHOH BaHHbl. 

no'c.ne 4*Miwi\n'.Horo nepeMeiini-BaHun Ba-HHbi luoMnojiaMii 
r;5:=::2-Miniy'rHoro mepeMeniH Ban h fl-cneun a ji bhoh-m eiu a - 
-xoH cocxaB-BaHUbi no.n,HOCTbip AbipaBHHBajicH H njiaBxa iiiJia 
HopMa.nbHO. 


— 

(U. 3 JI KysHCHKOso MetnaA.typ.,'.UHeCK 0 Z 0 KO.\t 6 iiHama) 

HSyMEHHE nPOHHK HOBE HHH yTr:nJ15»K)mHX SACbinOK 
B TEJIO CJIMTKA 

npjl nOAtOlHH PAZVHOAKTHBHblX 3JlEiMEHTOB 

XtAH 'HSyMeH'HH npOHHXHOBOHHH yTen.nBioui'nx aacbinoK 
B TejlO CJIHTXa B HH.X BBOAHJIH paAnoaKTHBHblH ilBOTOn H 

noc.ae ’npoxarx-H OTOnpajin npoObi ot roTOBoro copia pe.'ibco- 


Boii H Ma.aoyr.aepoAHCTOH cTa.nH Mapxii lOT A-an HCCJiCAOsa- 
luiH paAHOMeTpjHiecxHM, paAHOrpacjHiMecxHM n ApymiMH 
mctoabmu. 

B xaMCCTBO paAHoaxTHBUbix nuAiixaTOpOB npiiMeuRJiH 
Co60, Fe^^, Ca'^^ n xoropbie obi./m pacTBopenbi b bhag tcx 
11 ., Ill HHbix xiiMiHiecxiix coeAHHeiniH. yTen.anFomyio aacbinxy 
cManirBajin oahh.m 113 pacTBopoB, nepeMeiiiHBa.'in, noMcmajiH 
B OvMancHbie riaxerbi n noaae BbicvLUiiBaHnn AaBa.nii b yxen- 
.•MiTe.nb Ha sepxajio Meiaji-ia. 

B SaBHCHMOCTH OT BpeMeilH, B TeHCHHe XOTOporO CHHTXH 
HaXOAlbTUCb B CriOXOHHOM COCTOHHH'H, OHH pasOllTbl 113 TpH 
rpvnribi. XI,.Tn nepBon 'rpynribi Bbi;i,ep>xxa cocraBa iiocAC iia- 
HOJiHeiiMH cocTaBAH.'ia 1 M. 15 M. — 1 H. 35 M., A.nn BTopon 
1 ^ — 1 q. 15 M. H A.^n Tperben 23 — 45 mhh. 

npH npoBeAGHiiH onbiTOB c TpyoHOH CTa.nbio oxasajiocb, 
MTO ripH YTen.neHHH cahtxob ca>xeii axTiiBiiocTb o6Hapy>xeHa 
na Oo-Hbincii rjiyOn-ne, hgm npn yxenjieHH'H uiaMOTOM n jhoh- 
xepHTOM.- €.niiTXH BTopoii- rpynnbi npn- npuMeHeHnn aab 
jacbmxH ca>Kn n.M ejiH axTimnocTb, xOTq3yf^o_*mcT^ 

/XiiBaJiH iia ropnaoiiTe 50^/o BbicoTbi CJinfxa ii b iiexOTOpbix 
CAyuanx na ropH30HTe 62 7o BbicOTbi cnnTxa. HnaiuiiM ropn- 
30 HTOM A.nn JiK)HxepnTa HB.nneTCH 30%. B c.nHTxax, yTenJien- 
Hbix maMOTOM. axTHBHOCTb BCTpeneiia na ropHSOHTax 
38-47%. 

OnbiTbi c pe.nbCOBOH cxa.nbio noATBepAH.JiH 3TH Aaiiiibie. 
KpoMe Toro, sth onbiTbi inoxa3a.aH. mto iiajinMne axTiiBHOCTii 
B npoH^ax saBHCHT H ot BpeMeHH" BljiAep>xxH c,r!H B cno- 

XOHBOM COCTOHHH.H. 

B c.nHTxax c .Ma.noii -BbiAopjxxoii axTiiBiiocTb naAaex 
n p H M 0- n po n o p um oh a ji bh o- b bi goto -c.n n tx a .__a_B_cii hxx a x _ c_ b bi 
Ae.p>xxoH 6o,iee 1 naca Ha6.niOAaeTCH Oo.nee peaxoe naAenne 
B nepBbix npooax ot npiiobi.nn, a saTCM saMeA-aenne SToro 
naAeinin. 

Pe.abcoBaH cTa.ab n.Mejia yAOB.aeTBopHTe.ibHyio xiaxpo- 

CTpyxTypv^npH-Bcex -MaTepna?! a-x -saebi-nx-n— h- TiyMiuy-HD-npn- 

npHMeHeniHH niaMOxa. MaxpocrpyxTypa TpyOHon CTa.-in npn 
aacbinxe Ga>xeH n niaxiOTOM oxasajiacb homth oAHHaKOBOii, 
HO npn aacbinxe iiiaMOTOM cTa.ab Hecxo.nbxo Aymue no 
oOinefi nopncTOCTH. 

llojTOJKiiTeJibHan JiuxBauiin yrjiepoAa b pejibcax iie npe- 
BbiLuacT 2% no cpaBnennio co cpeAUGCJinTOHHbiM coAepnca- 
HHG.M np’H npiiMeneHnii juoOoh h 3 vTcnjimoinnx aacbinox. 
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.n'HKBaiuiyi cGpbi 11 (lioccjiopa lie aaBiiciiT or Bima yxen-nHio- 
uiei'i aacbiUKii. 

B roJioBHbix npooax Tpyoiioii cTajiii xiapKii lOT jiiiKBauHB 
yr.nepoAa 6o.nee BHaMirrejibiia ii aaBiiciiT ot MaTepna.aa sa- 
cbiriKii. 

B peav.’ibTaTe pa6oTbi ycTaiiOB-nena ueJiecooopasHOCTb 
iipiiMeMeiiiiB iiiaMOTHoro riopoiiiKa b KaaecTBe yxeanaiomeii 
BacbiiiKH A-'ia .Ma.noyiviepOAHCTOH cTa.nii. BbicoKoyrjiepo- 

A'licToii cTajiii npiieMJieMO ii npiiMeHeiiiie caKii. 

E. C. HaAiiHHUKoe u A. M- C a m a p ti h 

{Moci;oitcKtdi uHcttuimyni cnw.tii ti.u. II. B. CmciAUHa) 

BJIMJIHHE C.H<liOHHOrO nPlinACA 

HA 3ArPH3MEHHE UlAPH KOHOAHiM HH HKOBOfl CTAJl H 
HEMETAJIJIMMECKMMM BKJIKDMEHMJIMH 

Onievriopiibie iiBAe.aii'ji cHc|)OH!Horo 'npniiaca Moryx 6bixb 

iTcxOMiiuiKONi Aarpnaiieinia cxa;nii 'l^e^IexaJI;fl•llMeeKx^^ll{'BKJlIOMe- 

11 ii^iMii, n peA cxa'BJiaeT luixepec iiBbiCKa'iiiie oniey no poB, cno- 
coOcxBviomiix nojiyMeiiiiio iLiapHKonoAiiiHniiiikOBpn cxajiii no- 
BbiiiieMHoro KaMecxBa. 

I5bi.nH iiciibixaiibi luaMOxiibie. Kao.xiiHOBbie, BbicoKor.ninio- 
aeMiicrbie ii rpacliiixo-uiaMOxiibie cmjioHHbie iiSAe^fiiiH, «Me- 
Meiiiibie» paAiioaKXHBiibiM iiboxorom Ca*’^. Cxajib Bbin.-iaBJiH.iiii 
B ajieKxpiiMecKHx xieMax c ociiOBiioii cjiyxepoBKoii ii ,pa3.nHBaJiii 
B. C./1 HX KH BeCOM .485_ K'g. _ 

HccjicAOBamie paAnoMexpimecKiiM mcxoaom BbiAe^nenHbix 
113 cxa.nii ti!eMCxaji.niiMecKiix BK.fiiOMeiriiii b coMexaiiiiu c o6bBi- 
libiMii i\ieiiOAa\iii nicc.n,e.AOBaii.na KaMecxBa Mexajuia n 0 Ka 3 a.no, 

- MTO-Bee-BHsibi-iienbixaxiiibi-x-oi-ii&yriopoB-iipaKx.ii-MecKii-OAiina- 
KOBO BJiiiHiox iia KaMecxBo cxajiii. Ao.nfl HeMexa.n.niiMecKiix 
B K.n io w exn I li . 66p a s 0 b a s ill 1 1 x c a b p es VA bx a x e b 3 a 1 1 m oac n ctbi i h 
cxa.nii c orneynopa.Mii ciicl^omioro npimaca. oaeiib Ma.na no 
cpaBiieHino c nx oCupiM coAepa<airiie.M, onpeACAeniibiM mcxo- 
■*”7i5Ni — SAC^rpo.nnTiniGCKoro — pacTBOpeinnb — Ee— snaM&Hne- kg— 
.nep^iexcA ox 0 ag 1% 11 GOCxaB.aner « cpeAneM 0,13% A'ln 
Bcex iicnbixaiiHbix omcyriopoB. 

■06'Ln,ee“coAep>KaHiie iieMexaAAHMecKiix BKAiOMemin 11 eo- 
Aep>KaH'iie sKSoreiiiibix BK.nio'ieiiiiii pacxMaxpiiBaeMoro nponc- 
xoAvAGniia !!&■ ii3iMeHnexcn b nponeeee pasAiiBKii cxajin no 
nsAOHGiimaM 11 OAHiiaKOBO kbk b cpeAiieii, xax n Bepxneii 
(’noAnp’H'Obi.nbiioii) aacxH cauxkob. 
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Me>KAy AOAeii aKSoreiiiibix BK-’noHeHiin n sHaneHiiGM cpeA- 
iiero 6a.njia no okchabm cymecxByex iipjiMan cBnsb. x. e. b pe- 
sVAbxaxe paspyiLiCHiin oriieynopoB ciKjioiiHoro npiinaea 
oOpasyioTcn Kpyrinbie BK.niOMeHim. 

rioBbiujeHiie xeMriepaxypbi pas-niiBKii ox 1570 AO 1590° 

conpoBO>KAa.nocb rioHnaxeHiie.M KaMecxsa inapiiKonoABinrinn- 
KOBon cxa.xM oribixiibix n.naBOK. 


yVl. uroAbduimeuH. H.E. BoAOm 08 ii P. B. C k a to e e 

lypa.-ibCKiiii UHCinumytn 'lepHui.x' Menni. 4 . 1011 ) 

HCCJIEAOBAHHE J1 H KBA UMO H H bIX 51BJlEHHri 
B CTAJl bHO/M CJIHTKE HPH nOiUClUH 
PAAHOAKTHBHbIX HSOTOHOB 

B HHAyKlUIOHHOH nCMll eMKOCXblO 40 K^ Bbiri.naB.;lH.nH 
cpeAHevr-nepOAMcxyio .neriipOBaimyio cxa.nb. b KOime ii.naBKii 
bboahah ’lisoTon xieoOxoAiiMoro- 3AeM&Hxa (C'"’, S^^). 

_ Cxa Ab_;pa3Ji LLB^T h. .114 .PT" 

jiiiBaAH B nyryiinyio ii3.noA<iiin.i,y, Bxbpoii c.nHXok ocxbnTa.n 
B xiir.ne ncMii. 

143 iiccncAveMbix son Kpiicxa.n.'iiisaiuiH c.nirrKa Bbipesa.nii 
oOpasiibi aab aBTOpaAiiorpa(l)iiii. 

noAyxeHHbie iieraxiiBbi anxopaAnorpaMM (j)oxoMexpiipo- 
Ba.ni! c ne.nbio ycTaiiOBAeiiiin KOAiiMeexseHiioii ouenKii Aen- 

APHTHOllHeOAHOpOAHOCXH. 

ycTanoBAeno, mxo cxenenb ACHApiixiioii iieoAHopdAHOCXii 
AAb vr.nepoAa cocxaBAfiex 1,23 — 1.90, a jinn (jioc(})Opa 1,41 
1,83;' cepa iie coAcpaviixcn b ocnx aghaphtob. a naxoAurcn 
B-BiiAe eyAbcl)HAOB B .vi&>kogiioxi ripocxpaiicxBe; ripaKT.iiH.e.CK!i 
ona lie pacxBopnexcn b xsepAOM MCxaA.ne. 

B npoMbiiii.neiiHbix yc.noBiinx iiaynaAii AenApiixiiyio .niiKBa* 
mno cl 30 C(})opa ii cepbi iia cAnxKax bccom 7,4 r. Hsoxonbi 
bboahah b ii3.no>KHimy nocAe nanoAiieiiiiH ee hgiakoii cxajibio 

“ira noAOBiiiry^ycxa i!OB;:ieiia xiiiKBa Aiixi (jioetjjopa- BO- Bce-x -30-- 
nax c,nnTKa. B Hii>KHeri nacTii cAiixKa no cpaBMeHino c Bepx- 
iieii Macxbio AenApiixiiaH AiiKBauiiH t})oc(})Opa Bbipa>Keua 
cii-nbuee. Oonapy/Ke.HO. mxo b ixiTKiieii Macxii cAiixKa B6.ni!3ii 
ero noBepxnocxH cymecxByiox oO.nacxii, oOoramenHbie cepoii 
11 iiiMeiomiie noHnaseiiHoe' coAep/Kaiine (})oc(l)opa. Aghapht- 
naa .niiKBamtn no ceMennio cAiixKa nesAC OAiinaKOBa. 
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JI. H. HapazuHneea 

(Hy^HenKuii Metnu AAy p'.utHeCKiu't KOMOiiHatn) 

OnPEAtJlEHHE HCTOHHHKOB 3ArP5I3HEHHJl 
U] A P M KO n OA UJ H n H M KO BOH _CT A^ H 
nPH IIOAAOIUH PAAMOAKTHBHblX M30T0n0B 

npH'MeiieHiieM MeroAa 'MeMciibix aTOMOB (paAnoMeTpnn 
H paAnorpai(l)}Mi) b coMeTaiiuii c oobiM'HbiMii MeroAaMn iicc.;ic- 
AOBainia nayMeno -BJinauHe inaMOTHbix or.Heyriopubix xiaTe- 
piiajiOB (jDyrepoBKii KOBiiia, >KOJio6a_}i cH(})OiiHoro npimaca 
iia BarpaBHeinie MiapuKono/UUHUHiiKOBOH CTaJin HCMeTa.njin- 

‘ I eCK 1 I M H B K J1 10 M e n H a M u . 

B .peayjibTaTe oiibiTOB, inpoBeAeiuibix c iicnoJibBOBainneM 
npoMbiLu.nenubix ncMeii e.MKOCTbio 30 — 40 t, ycTanoBJieiio, m'o 
AOJifl iieMeTajiJiHMecKiix BK.nioMeHiiii, oOpaaoBaBiiinxca b pe- 
syAbTaie paapyujeiiim (|)yTepoBKii KOBiua, ne npeBbiiuaei 
l’,67o~ a A'’~4i^ieTa“AnHMeCKiix~BK.'iiOHeHHii, -oOpasGBaBiiiiixGB 

B ipcBv.nb TaTC paa p yiiieHna oriieyno pOB cnc|) OHHoro npnnac a, 

oiia n Toro MenbLue. Bjihihhhh >xojio6a na coAep/KauHe iie- 
MCTaJi-nimecKiix BK.riiOMeHiiii ne o6Hapy>KeHO. 

HeMerajiJinMecKHe BKJiKD'ieimn, oopasoBaBLiiHeca b pe- 
3y.nbTaTe paapyuieHiia oniieynopoB. pacnpeAC-'ienbi b cjihtkc' 
603 KaKoii-JiH6o saKOHOMepnocTH. 3 to, nax npaBUjio, xpyn- 
Hbie BKJiio^enBH, iiMeioiiuie paanyio cjDopMy. BcTpenaioTCH 

.BKj3K).MQHHH==KaK. rAOO.yAHpAOil,. TaK_H__BbiTHHyip^ c}DOpMbl. 

ZI,o.nn 3 K 3 oreHHbix BKinoMeHnif, oOpasoBaBUiuxoB 3a cmct 
orneynopOB b .npouecce Bbinycxa ii paaJHiBKH mapiiKonofl- 
iii>iiri'H4iKOBOH- GT-ajiH., GocTaB.naeT 10“^ — 10 '% ot Bec.a mg- 
Ta;riJia: - 


P. E. P bt 0 H u H c K u ii u M. H. MenbuiuKOe 

{HayHHO-uccAedoGaindAbCKuii- mKy.yMHUU-UHCnnimym) 

MACC-C n EKAPOM ET P MAT-3 H E □ P E PblB HOEO AHAA M3 A 

rA30BblX GMECER 

ABTopawnr cKOHCTpyiipoBau Maec-eneKTpoMeTpHqecKHH 
ra3oaH'a'.nH3aTop MAT-3. FIpii npoBepKC- ycTa:HOB./ieHa b.o 3- 
.MO>KHOGT-b ero npiiMeneHiiH -aah ipeiueHiiH pa^a aBajiiiTHMe- 
CKUx 3aAaH opraiiiiMecKOH xhmiiii. 

16: 


3HamiTe.nbHbiri uHTcpec mokct iipeACTaBiiTb npH.MeHCHiie 
3Toro npuoopa jiJia MeTaji.nypniMecKiix ne.-ieii. 

PaapaooTa'HHbiii Macc-cneKTpo.MCTp npoAHaaiiaMaeTca aab 
H cnpepbiBHoro KOHipojia cociaBa raaa, a raioxe A.n« Timo- 
Bbix ana.TiiaoB raaOBbix CMecefi. 

ripH KOHCrpyHpOBaHHIl npllOopa OCHOBHOM TpVAMOCTbFO 

aBH-aocb co 3 AaHHe cTaOiijibiioro iiOHiioro itcToainiKa, mto hb- 
.-lacTca ocoOeH'HO Ba>KHbiM npn npoBeAeinii! uenpepbiBnoro 
KOHTpojia rasoBoii c.MecH. Xl-^iiTejibUbie noiicKOBbie paOoTb! 
npiiBejiH K co3AaHMio lunpoKome-'ieBoro iicTOMHUKa. 3 tot. 
HCTOMHHK MO CTa6n.nbnocTH paooTb! npeB30iiie.n Bce cyme- 
CTBviomiie. 

OnHCbiBae.Mbiii .\iacc-cneKTpoMeTp noaBO.Taer iisMepHTb 
napiuiajibHbie AaB./ieiiMa KO.vinoneirroB rasoBoii c.Mecii c wyB- 
cTBHTe,nbHOCTbio AO 10° AeJicHiiH iia 1 }«• pr. ct. 

I'leAOCTaTKO.M uriipOKome.aeBoro iicTOM'iiHKa aB-naerca 
Meiibiuaa no cpaBHemiio c oObiMiibiM paapeujaioiAaa cnoco6- 
HOCTb/KOTopaa ‘npiT paAHyce SO .u.u cocTaB.naeT okojio 50. 

JXu a n a 30J i. HBMe pemin iipiiOo pa ( 12—100 ) Bno.nne A ocr a- 

Toaeii A-na penieinia Oo.ribiiioro KO.nimecTBa npaKTiiMecKiix 
3aAaM. 

Jl.na aiia-riHsa o.vieceiT coAep>Kauutx Oo.nee .nerKne raabi, 
Haii6o.riee rieponeKTiiBHO npiiMeneiiHe BToporo KO.ajieKTopa. 

B 3 TOM cAVMae OAHH Ko.njieKTop OyACT paOoraTb b odnacrii 
Ma.)ibix Macc, Apyroii — B o6.nacTM 6o<nbujHx .vtacc. 

- - npiiOop aBJiaeica n0pcn.eKT!iBHbi\i A.na npoBeAGHiia raao- 
Boro MUKpoanajiiiaa. Tax xax rio3BO.naeT nponsBOAinb aiia- 
„jj3 c 1—5 MM^ aHaJMiajipyeMoii CMecii. 

HajinMne RiHonOMMoro nepexjiioMaTC.aa c oAnoro xomho- 
Tfe HTa “ H a Apy me ‘ n 03 bo.a a gt an a^i h 3 i rpoB a-r-b- HGcra lih oh a p - 
HibiH noTOX raaoBon c.mgch. 

B npuCopG npiIMGHCH UIGCTHTOHGMHblH nOTGHUHOMGTp 
3nn-09. xoTopbin nosBo.iacT npoiiBBOAHTb aarmcb c nc- 
piioAOM c.iGAOBanHa noBHUHii 30, 60 ii 120 cgk. npn aanucH 
uj Gcrirr^ xin ol iG HToe ^ 

B cjiyaac hgoOxoahmocth ripnoop mo>xgt obiTb nGpcAeJiaii 
noA ABCHaAUatHTOHGMHbiH ca.Moniiccu; nGpiioA noanuHH 
B 3T0M cnvAac vABaiiBaGTca. 

AHaAHSHpVGMaa CMGCb BIiyCXaGTCa -B npilOop MGpG3 chg- 
unaAbHbiii uroJibHaTbiH BGHTiiAb. Ecjin hgoOxoaixmo noBbicHTb ■ 
TOHHocTb aiiajiiiaa, Bbinycxae.Myio cmgcb c.aGAyex npcABapn- 
TCAbHO paapGAHTb AO AaBAGHUa 5 — 10 MM PX- CT. 

2 CoBcmaHiie no TCXHUKC 
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A. M. tp mop he 6 

0,ucc.ie0o8ani,'AbCKiiu ocKVVMHbiu iiHCmumyiti) 


METOAbl H A\nnAPATyPA 

M3.NVEPEHHfl HH3KMXAABJlEHHn 

B HacTOjnu.ee BpeMJi naBecriibi MaiioMexpH cJieA>ioiu 

■nnoB W naMepeiniH hhbkux ;;aB.ncMHii. noani- 

1. CTaTimecKiie Ae(|)opMauiioiiHbie rasa, 

jyioiuiie iienocpejicTBemio iia iisMeiienu ' 

-in>H'HHM iTOpOl'OM H'BJlJnOTCH AaBjIClUIH B • 

^^"^riSrH"ocTHB.e .aHOMCTpBi c ;u.ana30H0M 

iia MBMeHeiine Buy-Tpeiiuero rpeHiiH lasa. Qi ■ . 

pHT.b^AaBJieiriniJ ^— . Koropbi-x 

4 PaAHO.MeTpimecRHe -MaHOMeipbi, ! j, 

ooMB^a-.io-‘Ha-nepe.Hoee-KO.n.H^^^ 

raaa ot 'ropHHeni -noBepxHQCTU. ^ , 

BaBHCiiMOCTbio Ten.iTonepcAaMU b paspoKeui . 

AaBjieHHH. 3 tii MaHOMerpb. lunpoKO iicnojibayioTCH b i ^ 
.MbiiiivieHUOCTu H JiaOopaTopuoii npaKTiiKC. aoo i 

woHHbie ManoMCTpbi, B 

Cfl aibibeKT iioiiMaamiii raaa 3 .iieKTponaMii, iicn\ck< . . 

Kafol (k. 3T.f MaftTOerpa 

iraMepeinifl hiibkii'X AaBaeumi (10 koto- 

7 -MaPHiiTHbie- -3.,ieKT.popa3.paaHbi.e _Ma 

Dbix .viepoii AaBaemifl cjivkiit tok paapaAa, bo="" 

Mewiy 3 ae-KT-poAa.MH ManQMeTpa, naxoABweroM b mbih - 
-HOM^riQJie.^iJ.Hana3QH M aiiP M g T pa 1 0 . — pp 
- "8. ■ P aai^oaKTli Bvi bie 'HGHTia a in 10 iii^ we . m a:HQMeip 
pbix -MepDii^i^® ejiy>^^ uoHuaaitHU-^^ 

-U.aMU--iI^cnyGKaeMbiM;ij_p^AHPM-m^ 

oPbca.,,,. npaoo. 

poB, nepeHUCJieHHbTX b u. 5—7. 


/I. fJ. C ee m u E. C. J1 a n ii h 

{I'lHcnuunym MeniaA.iypzuu AH CCCP ii 0KB) 

ABTOMATMMECKMPI cpOTOSJlEKTPOHHbin 
UBETOBOii IIMPOMETP 11.311-2' 

U'seTOBaa TeMnepaxypa b AaimoM nnpoMeTpe H3MepaeT- 
CH no -vieTOAV’ KpacHo-ciiHero oTHouieHUH. npuMeueHiie axeK- 
TpoHHoro cMeTHO-pemaioiuero ycrpOHCTBa nosBOjTJieT c bw- 
coKoii TomiocTbio 11 Majioii HHepmioniiocTbK) pemiiTb aaAaMy 
H 3 MepeHHH KpacHO-ciniero OTHOuieHUJi. 

B ocHOBe ripH'6opa .rie^niT oAHOKana.xbHaH onTiiKO-axeK- 
TpimecKaa cxexia, b KOTopoii F^e.xuMHiia .norapHc})MOB naxie- 
paeMbix cncKxpa.nbHbix npRocxeii oxoGpaaoexcJi b A.'tiixejxb- 

HOCXH npjlMOVTOJlbHblX HMny.XbCOB 'nOCTOHHiHOH aMri.nilTyAb!. 
CTa6H.nbH0cxb cneKxpa.iibHoii xapaKxepHcxnKH oSecneHit- 
BaexcH aBxoMaxnHecKUM TepMOCTaxiipoBaHHeM. PaLUioiia.xb- 
ifocTb cxeMbi.'ee^ubicoRaA xOMHOcxb. cTaOii.xbHOCxb -u-noMe- 
vnyrTnHMHROCXb nOIlTBe pH<A aiOTCJl 3 HaMHXe.ilbHblM oO 'beMOM 
npoBeAGHUbix iiccjiCAOBainiii n HcribiTanHii, b xom Hiic-xe 3 kc- 
iijiyaxau'iioHHbix, npOBeAenHbix Kan b ./xa6opaxopHbix, xaK ii 
B 3 aB 0 ACKHX yc.iiOBHHX. B upouecce HCiibixaHiin niipoMeip 
ycneniHO ripiiMeHHjxcH a-xh aBTOMaxii'MecKoro Konxpo.xji >kha- 
Koro Mexaji.xa, b unAyKUHOHHbix s.xeKxponeMax. npii Bbiny- 
cKe Mexa.xjia iia >KO.xo6e MapxenoBCKHX ueMen. npn pa3.xiiBKe 
- 11- nepeAUBe..CTajiH._ . _ _ _ . . 

npn6op U3n-2 HB.XJ1.XCH xaioKe 3 c})clFeKXHBUbiM cpeAcx- 
BOM nenpepbiBHoro aBxoMaxiuiecKOro KOHxpoJia xeMriepaxypbi 
npn riJiaBKax B BaKyyMe ii saiJuixHOH aTMocc{)epe. 

- - pIpoBOAitM bie — pa6oTbi - nGK-a3biBaiOT- npuHminiia.x biiyio 
Bp3MG»KHocxb pacLuiipeHiifl AHariaBOua iiBMepneMbix xeMiie- 
paxyp AO 3000°, co3AaHHH rOMUbix n 3KOHOM}miHbix nxipoMex- 
pHHeCKHX CHCXeM MHOrOTOMeMHOrO KOHTp0.nH UBeTHOii xeM- 
nepaxypbi, BecbMa uejiecooOpasubix a.'Ib cospeMenHO! o xie- 
“ TajuTypl^^ci^r^updir^^ u nccAeAOBaxeAbCKon-npaK— 

TIIKH. 


' ripuoopbi paspaeoiaiibi ii Bunymenbi 0KB MAO (r.xaBHWH koh- 
CTpvKTop n. A. E4)hmob, Beavimn'i HHJKenep JI. B. BeHrepoBCKiiii, Beay- 
mm KOHcxpyKTOpbi B. H. Ona^o, A. 1'. .HesMyK) no cxcmc ii pcay.ibTaTaM 
HccaeAOBanHH, npoBenenubix b .laoopaTopHii M.xcHa-KoppecnoHACiiTa AH 
CCCP A. M. CaMapiina b iiHCTiixyTe Mera.i-xypriiH AH CCCP. 

2 * 1 , 
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!) ‘iiaMepeinie naACiniH iianpH>KeHHn iia AonoJi'HiiTejibiioM 
coripoTHB.nGHi[H npn nocToanHOM ooiucm HanpH>i\eHiiH, 

2) iiSMepeiine ciiJibi TOKa npii nocroaiiHOM oome.M nanpa- 


3) HSMepeuHe ciuibi nepeMCHHoro TOKa (50 npii na- 
paaveHini 100 e. 

ConpOTHBJiGiiiic KonraKTa 'raOjicTKii okhch ajiioMmii 
CHJiHTOBbiM ajieKTpoAOM HCMeBaiouie MaJio no cpaBnenino 
TGM nepaTvpH hi m irsMeiieHiieM con pOTUBJiCHmi TepM ”CTopa^ 
ocTaB.fiaioiii.HM 1000 om iia 10^ mpii 1500 'ii 2000 om iia 10 
pii 1300° OribiTbi noKa3a.ii]i AOcraTOMiiyio Ha4e>ivH0v.rb 

i.fieKTpHMeCKHX KOirraKTOB M TepMOCTOiiKOCTb TepMHCIOpa. 
l^opMHpoBaiiiie AbipOMHoro aanopnoro cJioa, Mapyniaioineio 
paAV’iipoBKV TGpM'HCTopa y oTpimaTc.ribHoro ajicKTpo^a, sa- 
IMCHT or Be^HMHHbi iianpii/KeHHOCTH afieKTpimecKoro nojia 
i TCMiiepaTvpbi. C yBe.nHMeiiHeM nanpaa^enHOCTM nojia pa- 
■mT -TO.fi iiiHiia-x.rioa 'x.Ji04:be.Ma\j_TeM_nepyiT npii nocToa h- 


HOM no.fie TOJiminia c.fioa yMenbuiaerca. 

■j!!tT 2 iTcTBiiTe 4 birQ^ — 3HaMeniie — aanopHoro — conpoTHB.ii^eiiHa_ _ . _ 
iio.jiyMa.rwi ripH ‘HSMepeimax b nocTOHiriibix no.nax h ciaoiunb- 
HOM iiarpeBe. ripiiBeAenbi BaBHCiiMOCTii na^eiiHa Hanpa>Ke- 
luia via Aono.fnniTe.nbvibix conpoTUBJieHiiax or BpeMevni Bbi- 
AepaxKM TcpMHCTopa B iio.iie npii paBJiimHbix TeMviepaTypax. 
OopMOBamie sanopiioro CJioa npvi onpeAeJicHiiOM nojie h 
Te.\iriepaTvpe b Aainioti ino^apHOCTii saKanHiiBaeTca b teae- 
“2“3 '“i a'c. , rfpTrsTo.M coa Aa CTca o 5 p aT 4 iaa p aBno&Tb.- no- 
TeiiiuiajiOB, vMeiibiiiaiOLuaaca npu paccjvopMOBaiiiiii. 

no.fiyMenHb]e aKcnepiiMeHTajibHbie Aaviiibie yAOBACTBO- 
paiOT ({lopMyjie 


\nR = In 4 


2K' 


_1_ 
T ’ 


— coripOTHB.neiMie noAynpoBOAHiiKa: 4 riocToaviviaa. 

— ocToaiH vi a a — Bo.a.b i vm an a~ Jz^=^\u 1 1 pi i vi a_ _3 an pe i i ieiivmii 

30Hbr, T ~ aBco^idTHan 

ripn paOoTG via inepe-Meviiio.M tokg aaKon OMa BbinOifi- 

viaerca. (jvopMOBavnie sanopubix-GAoeB- itact MeA-neviviee, hcm 
npii Hcnojib30BanHii nocTOaiivioro tokb. FpaAyHpoBKa TepMii- 
OTopa B nepeMenvioM no.fie coBnaAaex c xeMiiepaxypiibiM ii3- 
MeviemieM conpoxuBAeviHa b nocxoamiOM noJie. 

HccACAOBanvibie oOpaaiiw BbiAep>KHBa.nH ao 150 nac. pa- 
6oTbi ripii BbicoKHx xeMnepaxypax. npuMevieviHe xepMiicxQ’ 

22 “ 


pOB npii 1600° n Bbiine aaBiiciix ox cronKOCXM ciiAiixoBoro 
cxepvKvia. HpeA-fiai'acMaa KovicxpyKiuia xep.Miicxopa cocxonx 
113 cH.xHXOBOii xpyOKH c aaKivbixbiM KovmoM. BHyxpii Koxopoii 
noMcmaerca 3 .neKxpoA, oo cxopovibi oxapiaxoro Kovma npii- 
/KHMaeMbiii npy>i\Hiion k xa 6 .nexKe okhch a-fiioMtivnia. Aanvibic 
xepMHcxopbi Moryx Obirb ripiiMevievibi Aaa iisMepeviHa ii pe- 
ryvinpoBavnia xeMrieparypbi ao 1570° c Hcno.nbaoBainiCM ne- 
pcMcviHoro HjiH nocxoavinoro a.-ieurpUMecKoro xona npii ko- 
poxKiix BK. 3 iOMevi'ivax no.na. 


C. r. O m A ii 6 a H 0 8 u M. A. C o k o a o e 

(l<\K>Heii,Kun Mt'iim.i.typMi'tccKuii k-jmuuhciiji) 

nP0H3Bo;iCTBKHiibin kohtpojuj Ti:r,\nEPATypbi 

>KMilKOH CXAJIH TEPMOHAPAiWM 

B MapxeiiOBCKiix ii 3.ne.KxponeMax KOMOiiviaxa ocyniecrB- 
■ - ;:[0-i[-p0['y.riapvvBiH‘“3aM0p“TeMfie.pax-ypbi— CA-aTfibHOH -Ban-vibi - Tep = 
MonapaMH riorpyaveniia. OniicbiBaexca KovicxpyKmia Mcxaa 
ii.fiaxHHO-njiaxiniopoAHeBOH xepMonapbi vi cxcMa noAKAiOMC- 
inia xepMonapbi k aaeKipovnioMy caMOiini.viyiii.eMy noxeiiUHO* 
Mexpy 311' 107. Bee nepeviocvion xepMonapbi c apMupoBKoii 
coexaBJiaex 8—10 k . 2 . xepMoriapa BbiAepaoiBaex 18—20 3 a- 
MCpOB. CxoHMOcxb OAHOi'O aaMcpa 10 pyo. Te.Miiepaxypa vis- 

■ ■ ■ Mepaexca no paen.naB4eviHH.- B iiaMa.fie-MHcxoro Kiine-Hvia. 3a 

20 — 30 Mini. AO pacKHc.nevivia vi nepeA pacKHC.fieviiieM. FepMO- 
' napa BViocHTca b rieab aepea cMOxpoBoe oxeepcTiie cpeAviero 

aaBibno^i'Horo OKvia ^ 

50 — 100 MM na 10 — 12 cck. 

B -peavAbxaxe npoBeAeivniax ncc.fieAOBainiii onpeAe.fievio 
ox.naa<Aaiomee B.aiiaHne iipiicaAOK via xe.Mnepaxypy Mexa.n.aa- 
1.6 T pvAbi rioviHa<aex xeMiiepaxypy via 25 — 30°, a 0.8 r iia- 

Becx-vi-^-Ha_ 1-51 .y^cxaiiDBAeiibL _onxima.Abiibie 

iiarpeBa cxa.nn b ncMax eMKocxbio 190 n 380 r b iniaalie kh- 
neviHa xi nepCA pacKHC.aenHeM A^aa cxa.fiii pa 3 .nHMVibix MapoK. 
CKopocxb Tiarpesa Mexa.a.fia b nepiiOA aiicxoro KiineviHa aa- 
BHCHX ox pacxoAa KOKcoBa.fibvioro rasa ii ox viaMajibvtOH xcm- 
nepaxvpbi Mexa.a.aa. .Xo.noAUbni Mexa.fua obicrpee viarpeBaex- 
ca. neM ropaMini. B viOBbi.x nenax peKOMevvAyexca cviiiSHXb 
pacxoA xon.fiHBa. xan Kan iiarpcB Banvibi b mix npoiicxoAnx 
HvixeiiCHBuee. aeM b ne^iax, 3 aKavnin 3 aioiUH.< KaMiianino. 
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Hjih neMcii pas.niiMiibix rpynn inocTpoeiibi noMorpaMMbi,, 
npn noMOUu! KOTopbix pery.niipyeTCH UinrencHBHOcTb warpeBa 
MCTa.njia -B riepHo,a mhctoto Kuneiina. HonoJibayn iioMorpaM- 
My, MO/KHO onpeAG^i'HTb o>KHAaeMyio TeMneparypy Meiajuia 
riope/i, pacKHCACHHe.M ii oTKoppeKTH.pOBaTb .pacxoA kokco- 
BajibHoro rasa. Heo6xGAHMO cxporoe coC.niOAeHHe CTaHAapr- 
Hbix ycriOBna iiarpeBa Baxinbi m aa.Mepa TeMnepaTypbi. 

B pcayjibTaTe BHeApeiiii'H hoboto cnoco6a onpeAejiennH 
TeMnepaTypbi Mexaii^ia KO.nHnecTBO .neperpeTbix nJiaBOK b ne- 
waax eMKOCTbip 380 t yMenbiunjiocb c 9 ao 37o; Opax no no- 
BepxHOCTiibiM AG(|}eKTaM iiep>KaBeioLueH sjieKTpocTajin coKpa- 
men b xpu paaa; yjiyMiueHa MaxpocTpyKTypa MapTenoBCKoii 
KanecTBenHoii ii .neriipoBaiiHon cTaJin. 


Tep.Moriaphi oneiib Ma.na, OTnaAaeT neoCxoAHMOCTb ripiiMene-' 
nun KOMneiicaLuioHHbix ripOBOAOB. 

B KanecTBC BTopiiMHbix npiiOopoB Moryr cjiy>KiiTb Bce 
M!U.nHBO.abTMeTpbi II o.neKTpoHHbie noTC'HmiOMeTpb!, ii.vieioiiuie 
i paAynpoBKv «nn» b npeAejiax ot Hy.nfi ao 17 m6. JliiHeii- 
iibn'i xapaKTCp KpitBoii b KOopAintaTax t. 3. A- c. TCMiiepaTypa 
OT 1000° H Bbiuie noBBO.TJieT SKCTponoJinpoBaTb KpiiByio npn 
I'paAynpoBKe. 

noc.ne A.nHTe.nbHoro OT>Kiii'a MOJinOAenoBoro TepMO- 
s.ncKTpOAa MO>Kino npoiiBBOAiiTb ycronMiiBbie naMepemiB tom- 
liepaTvpbi ao 2000° b BaKyvMe n b aproiie b TeMeniie 100 Mac. 
n KpaTKOBpeMeinibie sa.Mepbi b BOAopoAC n okhch yrjiepoAa. 
MuoroKpaTHbie riorpy>KeiiHB HeooHOBJiaeMoro ropHnero cnan 
repMonapbi b BauiHTHOM KBapiicBOM Ko.anaMKe b >khakiih 
MeTaji.n ne BbiBbisaeT nBMeHeniiH t. 3. jx. c. 


H-Mt C e e d o - LU e e H U M^B^np u d a n u^ e 8 

mHHMHepMeni) 





T E PiWO H A PA AJl >1 KP AT KG B P EM E H H G EG M 3M E RE 51 

TEMnEPATVP. AGCTHEAlGmHX 2300° 

HeAOCTaTK'H, cBoncTBeHHbie TepMonapaM ns 6;iaropoA- 
Hbix MeTajiJiOB (OojibiLiOH pacxoA ApaToueiiHoro MexajiAa, 
CTO _ AOI^oCpBiisHa , M a cT bie pOM 01 i Tbi rop HM ero cnaa, bosmok- 
nocTb HSMepemiH TeMAepaTvpbi xoJibKO ao 1600 , HeycTon- 

MIIBOCTb-T. 3. A- C. 'll Ap ) OrpaHHMliBaiOT B03M0>KH0CT1I HSMCj 
p.eHHib..TpMinspajT>^3M-nAa-Tn!HO-njiaTiiiiopoA'n^ 

— H-3aGTa.B.a H K)T-‘l IGK aTb-HOB bl G-AC LUCB bie_Xep.MO.na pM_A -n H K3Me- 
peiiiiH BbicoKiix Te.viriepaTyp b pa 3 ./iHMHbix cpcAax, b MacTiio- 
CTH” B >KH AT\HX “M OT aA a a xr ■“ 

ABTOpbi iripeAAaraioT TepMonapy, naaojKiiTeAbubiM sAex- 
TpoAOM' KOTopoi'i mnneTCH 'BOABippaM, a oTpiiAaTeAbUbiM — 
“Tc HA a b:m oa ii0ACiiaic^.Q75:7oTAjT-T.ep mm?, bo a h ct.-h 3 m ep BTb_ 

TeMne pln^qDSyB-ii^i^^0H_e J!^00^_230^;ijp;a3m!BaA ^ 3 to m 

T. 3. A. c7 nopHAKa 20 mb, mto noMTii b nBTb pas npeBbi- 
— LU a eT“Tr 3 — A^e— BOA bcj) paw -'M 0 a>h 6 achoboh— xcp mo n a p bi — Ep a - 
avy 1 1'poBO M H a A xp 1 1 b a b hqboh TepMonapbi ne mmcct iinBopcnii, 

-- inAAB'Hoe:3iia'pa&TAH'iie-eeair-^-AtG,-npfMepeji0B^ 

paT-yipbi o 1 000° ne-pexoAH-T no AHneiiHofi saBHciiMOCTii ao 
BG p.xiiero np’eACAa usMepaeMbix TeMinepaTvp. B gbash c tom, 
MTO B iiM-T-epBaAe TOMncpaTyp ot iiyAB ao 100° x, 3. a. C; 


A. A. Py 0 HU HKuu u H. H\ 'T to p u h ' 

(IlHcmuniym .vema.ijiyp.uiu AH CCCP) 

TEPMGnAPbl AJ151 H3MEPEHM51 BbICGKMX TEMPEPATyP 

B AiiTepaxype oniicaiio OoAbinoe KOAimecTBo xepMonap, 

KOTOpbiMH B03MO>KiHo npoHSBOAHTb ii3.MepeHHB TeMnepaTypbi 

rBOO— 2300°. ^OW^o “56 a biiriTiTcfBO ifs Tiiix Tie MoAceT paOo- 
raxh B OKiiCAHTeAbHOH aTMOCc{)epe ii xpeOyex TAyOoKoro sa- 
Kvy.Ma iiAii aanuiTHoii ax.vioccpepbi imepTMoro rasa. SaAaMa 

_ H^rTnaiiiern ne.GAeAOBaiiiiA cocTOBAa _B_ TO^i^MTo5bi__cp^aTb 

TepMoriapy, ycxoiiMiiBO paSoraionwio na BoaAV’xe AAiixeAbHoe 
• Bpe.MH npn 1350— 1550° ii npiiroAHyio aab KpaTKOBpeMe-HHbix 
lisMepeHiiii no Kpaiiiieii Mepe ao 1800°. 

/I.An onbiTOB Sbi.fin BbiOpaiibi cnAaBbi TKiiaTirnbi c poAneM,. 
— MiieTbiii -poAHH ii -T-pon'iibie-GnAaBbi- riAa-Tinia — poAni'i^rTr_B0Aj2.-_ 
(j)pa:M ii nAaTMiia — poAHi'i — peiniii. 

piccAeAOBaHHH noKasaAH, mto AenipoBaiiiie cnA-aBOB nAa- 
xjii.{a_.-,_.,poAiiH peinie-M ii.nii boa wj) pa . mom cHn>KaeT cTadnAb- 
nocTb TepM03AeKTpHMecKHx xapaKTepncTHK. 

Hs-yMeniie cTaOiiAbHocTii Tep.Monapbi (70% Pt + 

' +30%’ Rli) — (94% Pt + 6% Rh), npeAAO/KeHHOii cj)np.Moii 

3a6epT-i(erycca, 'nowasaAo. mto Apii 1800° ee t. 3. a. c. 
Obicxpo riaAaex. 
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H£nr6o./]ee CTaCif.nbiioii OKa3a.nac.b rep.Monapa pOAMii 
(S07o PI + 207o Rii)- T. II c. TaKOii TepMonapbi iipn 1550'^ 
no;niiep>KifBaeTCJi npaKTiiMecKH nocTOBHiioii b reMeniie 800 Mac. 
ripii 1800° M3Meiieniie t. 3. ;i. c. cocxaB.naeT b cpeAne.vi OKO.ao 
0.07%/Mac. ii.nn 0.7°/Mac. 

Bo.MbiiniM npeiiMViuecTBo.M repMonapbi MB.naeTCH bo3.mo>K' 
MOCTb ee 3 Kcn.(iyaTaiuiH na BOBAVxe. BoccTanoBUTe.nbHaB 
aTMOC(|)epa mo/KCt orpnuaTCJibno cKaaaTbCfl iiia paooTC 
' TepMOnapbi. .ApMiipoBKV TcpMoriapbi ineoo.xoAUMO npojfSBO- 

; AHTb B KepaM'iiKC u3 oKiicii a.iiio.\iitMiiB, He coAep>Kameii 

1 coeAHHeHHii KpeMHiia. 






A. M. C a M a p u H u Jl.f 1 C ee m 

(I'lHCtnuinym MetntiA.'iyp.'.uii AH CCCt ) 

<J>OT 03 Jl^TPHMTCKAfl nMPOiWETPHJl 
>KM/IK 0 PO-M E-I-A J 1 J 1 A 

Pesy.nbTaTbi nccjiCAOBaiiin'i K03c|)(})HmieHTbB cneKTpa.ribiion 
./lyMeHcnycKaTe.fibHoli cho.coOhocth noBcpxHOCTii MeTa.n.nH'Me- 
cKoii BaiiiHbi paaniiMMoro xiiMHMCCKoro cocraBa. ripoBe-ieHHbie 
paSHbIMH .MeTO/UlM'll. B TO.M MHC.He MCTOAO-M -MOAVVlHUHOHMOil 
pe(l)./ieKTOMeTpiiH, coBna/iaioT. 

■ - “ ^ a , , oBAei 1 h bie““ aa ko hoxi eplT&cti r B^noVifre " on peACA a iot - 
OBB3b .\ie>KAy iiBeTOBOii n ucTMiiHOii Te.MnepaTypon mhctoh ii 
OKiicjieiuioii riOBepxAOcnt Bainibi pas.inMHbix MGTaAJiOB n 

OII.fiaiBOB 

Cpa'BHeiine pa 3 ;iHMHbi.\ mctoaob paAnan'iioiinors rinpo- 
MCTpnn iioKasbiBaeTr- MTo .MCTOA — UBexeBOH- -iinpo\ieTpiiti no 
crieKxpajibHOiViy oxiioiiieiinio a^'Ib nenpepbiBiioro xcMnepaxyp- 
Horo KOHTpojin n xepMorpac[)Hii noBepxnocxn >KWAKoro Mexa.n- 

.M a-H BJi-n e-rcrfl-H a n Oojiee-p a un o n a .n b n biM ;_Ap y riie_Mexo a bi-_p.a - _ 

AriaLiiiO HSb r r'niipoiSie xpini~ 7 iaioT~iie~xo:nbKO-Ko.n]lMecxBeiiiio. no 
II KaMecxBeiino HeBepHbin peayjibxax. 

3KGnepii\i&nxa.;ib:H0— noKaaana — BO3MO>KH0cxb.__n3Mep.eHiiH 

licxinnioH xeiVMiepaTypbi .noBepxxiocxn Bamibi >KnAKoro .mg- 

xajiji^a _c. jieii 3 Becxiioii- JiyMencrxyicKax^^ cnocoOHOcxbio 

npn noMOiAH oAHOBpe.MeHiHoro ApuMeHeHim UBCXOBoro sack- 
xpoHHoro riiipoMGXipa -n MOAVAHiuionHoro pe(|)AeKxoMexpa. 


H. fi. C ee m 

(HHcmutiiym Menm.JAypiuu AH CCCP) 

ynPOUlEHHblE CHCTEAVbl OBl,EKTMBHOn nHPOA\ETPHH 
no CnEKTPAJlbHOAVy CTHOIUEHHK) 

TexnitMGCKoe pemeHiie ii KoncxpyKXHB'Hoe Bbino.anenne 
BbicoKoxoMiibix riHpo.MexpnMecKHx cncxe.M. ocHOBaiiiibix na 
n3MepeHiiii criGKXpaAbnoro oxHOiueniin, owasbiBaioxcn nan- 
6ojiee npocxbi.MH n naAOKUbiMn aab peuieirnn b oO.nacxn Bbi- 
coKirx xcMnepaiyp (ao 3000° n Bbiiue) xaniix npodncM. kbk 
pGrncxpaunn xG.Mnepaxypbi nponeccoB, Obicxpo npoxeKaioninx 
BO BpGMGHn. KOHxpo.Tb xeMnGpaxypbi noBGpxHocxH c cyme- 
cxBeHHOii xen-noBon unGpunen n, naKoneu. coBAanne cncxeM 
a BXOM axil M ec Ko ro xe p m o p e ryvii i p ob a h h n . 

ripif Obicxpo -npoxeKaiOLiuix xcMnepaxypubix nponeccax 
BCACACXBiie H.MnyjibCHon paooxw ({)oxoKaxoAa ocHOBnan npo- 
O.ncMa n3MepeHH5i cnGKxpaAbiioro oxiiomeiuin b miipoKOM An- 
- - -na’MxiMGGKOM-^AHaAaaoHG— pGijjaGx&n— AO&x-a-xoMiio--npoG;ro— na — 
OQHOBG MGxoAOB HeiiCKaACGHnoH AeMOAyAni.uiH KO.neOa'Hiin 
aaAanHOH (|)opMbi npn rji\’6oKOM aMn.n'HxyAHOM orpainiMeHiin. 

PesyAbxaxbi uccAGAO-BaiHin'i c{)oxo3.MeMeHxoB c aaraipaio- 
iluI'M caocm b o6.nacxH xiaAbix csexoBbix noxoKOB no 3 BO.nHjiH 
cosAaTb ynpoinGHHbie nupOMGxpbi, ocnoBaHHbie na noc.aeAO- 
Baxe.TbHO.M ns.MGpeHHH cneKxpa.ribHoro oxholughiib no iieno- 
- - opeACABGHHOw BGAimixue- (|)oxoxoKOB npn noMOiiUi peAymnpyio- 
miix ycxpoficTB. 

PaapaOoxaHHan cxeya s.neKxpoHiioro AaxMiiKa bbicoko- 
xoMHoro pery.finxapa UBexoBoii xei\inepaxypb!. paOoxaiomaa 
no “n p'AMONi y rxa K“i rno"KOM nei rca lu ion n om y np 1 1 h u-n ny-- ne 
npGAyoMaxpHBaex ycxponcxBa, nBMepniOLuero caMO cricK- 
xpa.nbHoe oxHomeHiie. 

Pa 3 ABanBaK)Ui,e-cA'BaHBaK)man onxiiMecKan ciicxe.Ma no3- 
BOABGX ocyuiecxBAnxb MHoronoBHunoHHOe ii MHoroxoMeMHoe 
peryjurpoBaHHG nb^iBexoBon Tew ne TToMOuXircxa iF “ 

AapxHbix KOMnencaxopoB sAeKxpoHnoro xi s.MGKppo.MexaHiiMe- 
CKoro xnnoB. npiPHiiimnaAbHan cxe.Ma AonycnaGx Bbino.MiHGnne 
Aax^i n Ka ue.n n kom b a k p i icxa.n a n MecKHx noAv n poBOAii n kobbi x 
3./ieMeHxax. 
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P. A. P h6 0 e u n. B. r e A b d 

{yjiaAhChuii no^ume.xHiiHecKuii uHcniumym) 

CKOPOCTh AHdxpySHH BOJIOPOAA 
B CTAJ15IX nPM BbICOKMX TEMIlEPATyPAX 

BoAopoA cymecTBeuHO yxy/unaer cBoiicTBa crajiii, 
i-’ian MHorne b3 hhx npe/tpacno.no/KeHHbiMii k i])JioKe!ioo6pa- 
soRainifo. Orcio/ia BbireKaeT BajKiiocTb iiayMeHiia ripoueccoB 
;iii(l)cj)y3nn BOAopo^a b tbcpaom MeraAJie npii bwcokhx tgm- 
iieparypax. 

ZIjih npoBCAeinifl aK'cnepiiMeiiTOB cKOHCTpyiipoBan ah(} 3- 
(}3y3nonnbin 6 jiok, o6ecneMHBaiomnH HaAe:«noCTb peay-Obra- 
TOB SKcnepiiMenTa. 

BjiHBHHe lyrjiepoAa na ;iHcj)ci)y3Hio BOAopoaa ii3yMa.nocb 
- iia-CTajiBX-MapoK-20.-40,-y8,--y l-2^npoHHuaeMOCT-b BOAOpO/ia- - 
B MeTajlJI MOHOTOHIIO BOSpaCTaGT C nOBbllBCHHeM TeMIiepa- 

T\’’pbir~ri'epexoA a y bpiib'O’aht k p^e'aK'oxiy^ yNieHbmiDTTi^ ~ 

npoiiHuaeMGCTif -MeTa-AAa BOAopoAOM, nocjie nero nponnuae- 
MOCTb CHOBa MOHOTOHHO B03pacTaeT. 

06pamaeTCH BiiHiviamie na, neoSxoAHMocTb CTa6if.nM3auHH 
CTpvKTypbi oSpaaua, cmbthb HanpH>KeiiHH h t. n., i-ito npHBO- 
AHT K cymecTBeHHOMy ciiH>KeHHK) SHepniii aKTitBauHH npo- 
uecca (a^b CTajiH yi2 aHaaeMiie aiiepruH aKTHBauHH yMenb- 
lAaeTCA’ ^ “ 

B cn.naBax ciicieMbi >KeJie30 — xpOM o6Hapy>KeH sKcrpe- 
MaAbHbu'l xapaKTep saBHCHMOCTii npoiiimaeMOCTn. B iiaoTep- 
iMHqecKHx''v630BHflx frpoHHuaeMOCTb yMem^uja ercH. n pH Jy Be-__ 
JiHqeHHH coAep>KaHHH xpowa AO 12%, a aaieM npoHcxoAHT 
pocT-npoHimaGMOCTH. 

KpeMH'Hft^H MapraHGu cyiAecTBeuHo' CHH>KaK)T npommae- 
MOCTb BOAopoAa, uptmeM AeiiciBHe KpeMHHB dojiee pesKO Bbi- 
p.a>Keip._-OAIj^aK0^3Hepr-Ha-aKTHBaUHH-AAH-‘^A3BGB-GHG-TeMbl — 
> k^e3o-^ kpe MHHfhr opa3AaMeHbme~f21^Q60^:izy:3faizb)^^q 
AAh on^aaBDB CHcieMbi ">Ke.ne30 -- MaipraHeu "(36 Kajil'AiOAb) . 

^ltAA_cnAaBoa^cHateMb!->Ke.fiG30-'=---AiapraHeiv-TaK->Ke-HHTe- 

peia^O OTCVTCTBlie lISAOMa BeAHHllH npOfiHHaeMOCTH b6aH 3H 
T^M^K npcBpamcHiiB, MTo, KBK npeAnojiaraioT, cBBaaiio c na- 
AHHiieM LUMpOKOH. o6.naCTH. CA'.LUeCTBOBaHHfl AByx43a3HOrO 
(a + r) CHAaBa. a TaK>Ke aaMCAAenHocTbio (j)a30Bbix npe- 
BpaiAGiiHH. 
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Ha6AiOAeiiHe aa naoTepMUMecKUM iiaMeHemieM npoiiima- 

GMOCTM BOAOpOAa MO/bCT CAy>{\nTb A^B U3yMCMllB KMHGTIIKH 
pacriaAa aycTCHina. 

JIcrupyiOlAllG 3JlGMGHTbl OABHaKOBO BAUBIOT lOK 113 UpO- 
HiniaGMOCTb cn.fiaBOB no BOAopoAy, Tax n na K03(|)(})imH6HT 
Aiu})c(3y3iiH ynnGpoAa. 

Bjihbuhg yr.McpoAa cnciuic{)iiMHO b cii.fiy oOpaaoBamiB 

paCTBOpOB BHGApeilUB. 

i3,Hcl)(}}y3nB BOAopoAa b criAaBax onpcAGJiBGTCB aiiGpruGH 
MGA'MaCTHBHOrO BSailMOAGHCTBUB B pGIlJCTKC CITAaBa (npH 
o6pa30BaHHH pacTBopoB aa.MGinGHHB), a raw/KG CTGncHbio sa- 
noJiHGHUB II iiCKa>KGniiB MG>KAOy3.<iHH (b cjiyqae pacTBopOB 
BUGApeHHB). 

/ 

JI. H. H e a H o e, H. C. K y a ii ko e u M. P. M a in e e e 8 a 

(f'lHCrniiinym M^inUAjiy ly.'.uii AH CCC/'J 

jMETOAbI M3MEPEHH51 TEPMOAM HAAAHH ECKHX KOHCTAHT 
“ AVETA"AJlOB~M“CnjlABOB“nPH BBICOKHX~TEi\VnEPATyPAX~ 

rAaBHhIM lianpaBAGHIlGM HCCAGAOBaHlIH B oS.TaCTH H3yMG- 
MIIB TCpMOAHHaMHMGCKMX KOMCTaHT BBABJiaCb pa3pa60TKa 
MCTOAMK n arinapaxypbi aab oripGAeAGHiiB CKopocTGn iicnapG- 
HHB, yripyrocTH iiapa ii TGiuiOTbi cyOAiiMauiiii MncTbix MGxaA- 
AOB II HX CriAaBOB. 

Bee paapaGo'raHHbie mg-toabi mo>kho oCxiGAHiiHTb b abg 
ooJibmiie rpynnbi; 

1) MGTOAbl, B OCHOBy KOTOpbIX ilOAOKGil npiIHUlHl IiaMG- 
penHfl cKopocTeii ncnapemiB Mera/uiOB; 

-- 2)"MeTOABir B" ■OCHOBG" KOTOpblX" llCIiOAb30BaH" IlpIllllUin 
napToriHoro p6MeHa Mepea napoByio (l^aBy. 

B AOKAaAe npiiBOAincB onncai!ne cymecTByiomiix n paa- 
paSoTaiiiibix aBTopaMH mgtoahk m annapaTV'pbi, abctcb 
OHGHK a HaAG>KHOCTM rio.nyMaGMbix peayvibiaTOB ii yioabi- 
SaiOTCB yCAOBHB npilMeH^illB TOrO MAH MHOrO MGTOAB- 

noKaaaiio, mto npiiMeiiGHHe paAHoaKTHBiibix iiaoionoB 

ajiaHMTGAbHO nOBblLUaer ByBCTBHTGAbHOCTb MGTOAOB, 3 MHorAa 
odyCAOBAMBaeT CaMyiO B03MO>KMOCTb npilMeHeHIIB MGTOAa. 

■ B aaKAioMeiMie npnBOABicB sKcriepHMeiiTaAbiibie Aanubie 
napmiaAbHbix 3HaMeHMH TepMOAMHaMiiMecKiix BeAimim aab 
>KGA e3a B CMAaBaX CnCTGMbl /HGAGaO — XpOM npiI BbICOKMX 
TGMnepaTypax. 
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T. B o p u c o e, B. M. Po a u k o e u B. J 1 to 0 o e 

(HmUlHcpMein} 

OB ABCOPBUHOHHOAA A\ETOAE MSyHEHHJl 
AM<l><I>y3HH no rPAHMUAM 3EPEH AVETAJlJlOB 


B Macron ii;ee BpcMH oripe;i,e.-ieHMH K 03 cj 3 ({)nu,HeHT 0 B 

;iM(}K{)y3HH ilMTCHClIBMO paSBlIBaFOTCJI a5C0p6u,H0HHh]e MeTO;;bI, 
iipe/i)ycMaTpiiBaiom,He nnipoKoe iipHMeneHHe ;pa;iHoaKTHBHhix 
nM^THKaropoB. 

B oniicbiBaeMoii paCore HSJiaraercH reopHH a6cop6uHOH- 
HOF'O MCTO/ia OnpCAeJICMHn K03Cj)C|)HU,HeHT0B AH(l^c|}y3MH D H Dx 
no rpaiiMuaM h b oGiieMe 3epiia MeTa.fi./ja. 

CyTb 3Toro MCTo/ia aaKJMOMaercn b 3KcnepHMeHTaj]bHOM 
nOCTpOCHHH KpiiBblX 3aBHCHM0CTH HHTerpa.nbHOH aKTHBHOv.TlI 
J(c) oCpaana or BpeMCHn (/) pa3.riiiqiibix reMnepaiA’p 
II HaXQ/KACMMH 1I3 MUX Ii y reM COOTBeTCTB VIOlUMX paCMCTOR 
/Uic|)({)y3MOMMbix napaMCTpoB. 3 tmm mctoaom aBTOpaxni npo- 
Bi:)AMJiocb-_.ii3.yjieiiiie_GaiMOAH(l3(l)y3HH”}Kejie3a7-eoAep>K'ai,nero— 

p a/u i oajCQi bjimiL MBOT ori . _n . crijiaBa ->Kt\/ie3o ---- KpeMiiMH 

(3,0l%Sk 0Jl%'Mn; 0,025% C; 0,0|7% S) b MHiepBa^ne 
TexMiepaTvp 700—900°. Flo no.»iyqeHMbiM peayAbTaraM crpon- 
.qncb Anc|)(j)y3M0HMbie K'pnBbie A^^i^ paaMbix TeMnepaxyp 

•fin = 


Ms MOCTpoeiMibix KpMBbix nyTeM pacHGTOB oripeAe.qH.nHCb 
K03(j)()]MUI[eMTbI AMC[)Cj)y3MH D 11 D]. 

3TMX Tp^()jrM<OB nO;tTBCp>KAgt;T HeO^XOAHMOC Tb 
yqera B.rMinMUH rpaHMi; aepcM ripn nayqeHHM npouecca AHcjj- 
Jlj y3 11 M a Q cjjpJan i ion n bi .m—m exoAOM . 

ZlM(i)cj)y3Mn B oOpaaeu ms MaMeccMMoro na ero noBepxHocxb 
CAon npoxQAMx xpn cxsamm, Ka>KAan m 3 Koxopbix cooxsex- 
cxByex onpeAe.aeMHbiM cooxMo ujeHHnM MOKny RpringnMoii 
o.oxseMMbix- -M- nor-paMuqMbi^- moxokob Amb’cbyHAMPViOLiiero 
Beu^ecTBaT - ' ' . kj 

Ha ne pBo ii cxa A iiH n poue_cca_-XOA-())-yHKunM ^(o-onpeAe- 

jinexcn b ocmobmom xapaKxe,pMcxMKaMH oOBe.MMOH AH(|){{)y3HH; 

' ~ y_'^ 9 ?^'_nofi xapaKxe pirc fHKoii 3 a b hcb meft 
01 K03c})(|)MM,neMX0B oO'biJiViMdM M norpaHHqHGH AH(p(|)y3HH; Ha 
xperbeu cxaAMii ycxaMaB.fM!BaexcH paBHOBeGiie MejKAy o6x>eM- 
MblMH llOrpaMMqMblMM nOXOKa\Ml AH(tK|)y3MH M AHAbHeiilliee 
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MpOlUlKHOBeMMe arOMOB npOMCXOAMX CO CKOpOCXblO o6lDe.MMOM 
AM(j)lj)y3IMi. 

Ha.io/KCMMbie npeAcraBjicMun o KUMcruKe AUcjicpyanM 
B no.iiiKpncxaji.ne. no.iyqeimbie b peay.ibxaxe npMMeHeHMH 
AaiiHoro MCxoAa, MoaBO.nniox nocxponxb AOCxaxoMMo iiojMiyio 
KO.'iiiqecxBeMMyio xeopino AHcj)(|)y3MM BAO.rib rpaMMi; sepna 
H oOBncMMXb pnA saKOMOMepHOCxen, M3BecxHbix m 3 SKcnepii- 
Meiixa.ibHoro m axep m a,i a . 


//. H. OAbuiancKu ii 

{ilHCtniiiiiym xeo.io:uu AH CCd ) 

O HEKOTOPBIX JIBJIEHHJIX B TEJIAX 
CO CAVElilAHHOW 3JI EKTPOHHO-MOHHOU IIPOBOAHAVOCTbK) 


.. Bc.e 3.neKxpoHi!t,!.e no.jiynpoBOAMMKM, iiMeioiiuie. noMMV-io 
KpucrajK/iMMccKyio pemexKy, Ao.q>F<nbi oO.naAaxb, waK n Bce 
-Te;aa-c-MO!fiioit-|)eiMexKOMT-xaK/F\e“ii“iiei\OxopofriiaHirorrnpoBO“ 
AMMOCXblO. ripM MM3 KMX XeMMepaxypaX BC-IMMilMa MOHMOii 
npOBOAMMOCXM B Oo.'IbMJ M MCXBC CJiyMaCB MeSMaMMXe.IbHa, HO 
c pocxoM xcMiiepaxypbi OMa mo/kcp Boapacxaxb iiacxoJibKO, 
qxo CBnaaMMbMl c hcm nepeiioc BCLuecxBa cxaHOBiixcn cyuic- 

CTBCIMiblM. 


B xe.iiax, oOjiaAaiouuix oAnoBpe.MeMMO a.iieKxpoMHOH 11 mom- 
■ HOir npoBOAMSiocxbio. MaO.nioAaioxcB" [reKOxopbie KaqecxBGHHo 
MOBbie HB.rieMMH. 

BoaiMiKMOBeillie 3 . A- C- B CMCMiailHOM 3.)ieKXpOMMO-MOMMO.M 
_ _ IP.OBoAi I M Ke_ iipMB OAMx i\ _p6 pa 3g_B cl 1 1 M 10 r a,/!_bFi aj f ipi ecixpro 3 Ji e - 
Meiixa, KOxopbFii y>Ke b ca.Mbn'i momcmx cbocf'o BoaiiHKHOBeiFiin 
OKaBbFBaGxcn saMivHyxbiM 3,neKxpoMMb!M npoBOAniiKOM. AAokav" 
SJieKxpoAa.MH xaKoro aaMKiiyxoro s.neMeiixa Macxyiiaex MiixeiF- 
CMBMoe BaaiiMOAei'icFBHe, Koxopoe npeA.'io>KeMo iiaabiBaxb 
BFFyA'.peilMlI M. J3JieKXp0.(Fli30M CKOpOC llb --B03I1 ll-KMOBCM 1-13—60- 

-uxecxB. BbiSBaiFMFMx 3XMM FipoiieccoM. MOMsCx Oi^ixb onpeAG- 
jiGHa. OiFa XGM 6o.nbiiJC, mgm Cojibiiie 3. a- c. m ooiFLan npoBO- 
AMMOCXb CpGAbl, qGpG3 KOTOpyiO lipOMCXOAHX B3aiiM0AGlicXBHe. 

HniOpiipOBaMHG KaqCCXBCIlHO llOBblX OCOOCllMOCXCli XGJl, 
o6.fl aAaioi mix cmgmj a ii iioii mom i io-3.ncKxpoiF iioii ii poBOAii- 
MOCXbFO, B MGKOXOpbIX C.iiyMaflX ripMBOAMX K I'pvOblM OLUMOKa.M. 
B KaqGcxBC npiiMcpa iMO>kho vKaaaxb na licc.fiGAOBaMiie 
TyOaiiAxa, iiocBnmGMiioG MayqeiiMio s.iiCKxpoxMMHqccKMX 
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CBoncTQ TBepAbix apreitriiTa Ag 2 S n xa.nbK03iiHa Cu 2 $, b pe- 
3y.TbTaTe Koxoporo on iipniiJi;i nepeiioc BcmecTBa, BbOBaiiiibiii 
(})aKTimeCKH BUyipeHHlIM 3.rieKTp0Jlll3OM, 33 /lOKasaTCJlbCTBO 
nnCTO HOHHOH npOBO/UIMOCTlI. 

Ha- caMOM >Ke Ae.ne xajibK03iiii o6.naAaeT npeiiMyinecT- • 
BGHHO 3.neKTpOMllOli npOBOAH MOCTblO, XOTH V HCrO eCTb Ji HOH- 
nan ripo80AHMOCTb, KOTopan o6ecneMHBaeT aiiamiTe.Tbuoe 
pasBirrne Buy-rpennero s.fieKTpojiiisa. 

B coo6LU,eiiiin oOpauiaeTcn BiinMaiine iia cymecTBOBamie 
IIOHHO-3AeKTpOHHbIX >KIlAKOCTCli . l\aK IlpUMCp TaKIIX >KMAKO- 
CTeii MO/KMo paccMaxpuBaTb pnA >khakhx CMecen FeS + FeO. 

/t-nn xapaKTepncTHKH MeTa.njinMecKiJx ii noniibix cbohctb 
MO>K eT 6bITb HCri0Jlb30Bana CIlOCOOilOCTb 3TIIX >KHAKOCTeH 
paCTBOpBTb MGTaJIJlbl liJlIl liOHbl. 

Bojibinaji arj)eccnBi[ocTb i[OiiMO-3jieKTpoiiHbix >KHAKOCTeH. 
H3-3a KOTOpOH HeB03MO>KHO (3a pCAKUM HCKVllOMeilHe.M ) Iipi!- 
M eiieHii e xa MeTajuiimecKii x . _ t ax kg p_a xii! ^iCCK llx th rji c i i, 
HBJIHCTCH ripUMHKOl'i TOrO. MTO MX CBOflCTBa AO IlOCAGAHOrO 

B PGM e H H-M a-JI0-H3y M GH bli ^ 

- Mo>kiio npGAno.no/Ki!Tb. .-MXO-nojiyripoBOAHiiKH, o6,naAaKD- 
mne HOHHOii pGUJGXKOH, Moc.nc pacriJiaBJiGunn AO.fi>KHbi o6pa- 
30BbIBaXb /KIIAKOCXH CO CXIGUiaHHOH H0HH0-3AGKXp0HH0H npo- 
BOAHMOCXblO. PaCXBOpGHHC MGXaJT.fJOB B paCITJiaBaX MX CO.rieM 
XaK>KG, nOBHAHMOMV, IipUBOAMX K o6pa30BaHlUO /KHAKOCXCfi 
CO CMCIJiailHOli npOBOAMMOCXbK). 

- -“Bo3MO>Ki!0,“'-rro--M-'B“HGKOXopbix ‘MGxa;njiyprnMccKHX lu.na- ^ 
Kax xvioryx npoHCxoAMXb npoiiGCCbi, awajiorHMHbiG BnyxpGu- 
IICMy 3JICKXpOJIM3y. 



CEKUM 5 I BbICOKOTEiWnEPATyPHbIX MSMEPEHMPI 
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% 
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C. H. n 0 11 e A b u O. A. E c UH 

(ypaAbCKtiit no.tumexHUHecKiiii iiHcmumym) 

A\ETOAbl H3A\EPEHH51 nbBEPXHOCtHOrO HAT«>KEHM 51 
>KMAKH ^ m JI AKOB- 


Aacxca o63op iiccjiGAOBaHiia no iia.MepGiiKio noBGpxuocx- 
Horo HaXB>KCHllfl UIJiaKOB, MGXaJiaOB n MGH<({]a3H0I'O HaXHH<G- 
HHB na rpanHUG paaACJia MexajiJi — uuiaK. Flaiioo.'ibuice pac- 

npOCXpailGHHG AJia BblCOKOXGiMliepaxypilblX MC.C.ilGAOBaHin'l 
noJiymiJiH MCxoAbi MaKciiMaAbHoro ASB.'ieiiMB b iiyabipbRax, 
^ HenoABMa<iiOH "Kan.n !i“ h- oxpbiBa KOJibua. Pesyvibxax-bi iiBMcpe- 
Hnii yAOBAGXBopiixG.'ibHO corJiacyioxcM McacAy co6oii. i Ia6jiio- 
_AaK)Lii,MCCH pacxo>KACHiifl odycAOBACHbi iviaBHbiM o6pa30M 


HGAOcxaxQMHOH ^HCTOrori_iipGnaj:)axoB. 

Mgxoa MaKCiiMajibHoro AaBJiGHiia b nyabTpbKax Aacx xOm- 
Hoexb 2 — 10%-- FlanGojiGG cyiJjecxBGMMbi cjiGAyioLiine hcxob- 
HHKM oiiiii6ok; paaJiMHHaa crGiicHb okhcjichhocxh pacruiaBa. 
HajiMMHG npnMCCGii b raae, xnMMMGCKoe BaaHMOAeiicxBue 
_ pacnaaBa- co--CX.GiiKa.M a ..Ka.nuAJi5ipa_. il MaAM_nep_erpcB hba 
jiMHMGii .nnKBiiAV'ca. Mgxoa iienoABii>KHbbx..jiau£Ab_JiBJi^^ 
HaH6ojicG npocxbiM 11 ,yAo6HbiM. 3x11x1 mgxoaom onpeAC-neno 


noBGpxHOCxnoG Haxa>KeHHC pxyTH, iiaxpijii, mcah, miiiKa, 
KpGMHiiB, cGpe6pa, HHKGAH, >KCJiG3a, GopaxoB JiiiXHB 11 iiaxpiiH. 

Jl. KyHHH 6e3 AOcxaxoMHbix ocHOBainiii npeyBG.niimiJi mg* 
AOcxaxKii 3xoro MGxoAa. OxHociixGJibiiaa oiiiiiSKa CKJiaAbi- 
BaGXCfl H3 OXHOCHXCAbllOli 0111 mGkH HSMGpGllliH ABV'X pa3MCp0B 
KaruiH. n.noxHocxii ii oiiiii6kh bcjigacxbmg neBOSMoasnocxii 


3 CoBCiuaHiie no TCxiiiiKe 
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TOMHOrO MHTerpHpoiiamiJi ocnOtMioro ypaBHeniiJi noBepXHOcTH 
Kanjiii. Zl.nyi MeTajijiypriiMecKux pacn.nai30B ucvieACTBiie oTcyr- 
CTBiifl TOMi^bix 3iiaMGHnri n.noTHOCTH n Heii36e/Knoro aarpaswe- 
HiiH Kaiuni MaKcnMajibiiaa oiiiiiOKa 6./iii3Ka k 8 — 10 % a-'ib 
M e>K(|)a3HorG HaTa/Keima ii iiecKOJibKo HH>Ke noBepxnocT- 
Horo. PaaMCpbi Kan, an vagOmo nsMepnib ripn homoiiui khho- 
CTjeMOMHoro annapara co crienna.abiibiM ripncnoco6.aeHneM 
A.n n M n K p G K n 1 1 ocTiCM ok . 

MeiOA oipbiBa KO.nbua iipnMGiin.acn ivn\ GnpeAe.aciinn 
nGBepxuocTHoro naTB/Kenun pryTu. BncMVTa, OAOBa. pac- 
n.aaBAeiiHbix in.aaKOB ii cn-anKarnbix CTCKaa. 

ABTopbi coBMecTMG c HiiKHTinibiM iipiiMennAn gtot MeacA 
AAn onpeAeJiGHiin noBepxnGCTnoro HaTnaveunn o lUAaKOB. 
n.aacTuna BbrramiBa.aacb ns ri.aaB.aenon Marneann. SnaMeHiin 
o GKaaajincb BaBbinienubiMn n ne BGcnponaBOAUMbiMH. 

B aaK.aiGMenne conocTaB.aenbi pesy/ibrarbi n3Mepeiinn 
rioBepxHOCTHoro iiaTH/Kenim uiJiaKGB cncreM CaO — Si 02 — 
-~Al 203 -H-Ca 0 - — Si 02 — A'VgO- -Me^roAOM- MaK&nMa.nbHoi:o- 
AaBJienna n nysbipbKax ir MeroAGM HenoABn>Knon Kaiuan. 
ycTlHOBjieno, MTO ec.nn 0 Kncii“i<peNTrnfTr "3a\i e'rn-iTT7nGKircbi^ 
Ka.abunn {npn nocToniiiiOM CGAep>Kaiinn r.anwoae.Ma) b cmctc- 
Me CaO — Si 02 — AI 2 O 3 , to gto npiiBGAGT k noBbiiiiGmiFo 
noBGpxnocTMoro naTaavennn. C BoapacranncM KonucHTpaunn 
r.anH 03 CMa (npn AannoM cooTHOiiicnnn CaO : Si02) noBcpx- 
MOCTHOG naTBJKCnnG TaK>KG B03paCTaGT. 

OTMCMenubiii 3 (})ct)GKT oO-bBCHGH paayKpymiGunG.M KpcMiic- 
^ricjldpoAirbi^'^iTToTToB. ” 

SaMGiia OKHcn Ka.abunn OKucbio Marnim b ciictcmc CaO — 
— SiOo — A-\gO TipaKrnnGCKn hg BAiineT iia noBGpxnocTHoe 
HaTA>KennG 


— —A~M7-K-opo-Abso-B 

{llHcmumym MemaA,iyp?Mu AH CCCP) 

n 0 B EP-XHOCTHOE -H ATfl>KE H H E - M >K HA KOXE KVH ECTb 
CHAABOB HA OCHOBE AJ1K)A\HHH51 H UHHKA 

UcAblO paSOTbi BDAHAGCb IiaynGHlie SaKOHOMCpnOCTH 
H3MCHGHHH AUTCHUblX CBOHCTB CElJiaBOB paSAHMMOrO COCTaBa. 
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CBoiicTBa >KnAKnx cn.aaBOB xapaKTcpusyiOTcn noBGpxHOCT- 
HblM HaTn:‘KGHnGM. a >KHAKO-TBCpAblX — BCAllMnnOn BsHAKO- 
TGKvnecTU HMG.aoCb b bmav TaK>KG noKasaib BsaiiMnyio 
cBH3b 3Tnx ABVX cBoficTB, [irpaiOLUiix cy LMCCTBGH nyio pOJIb 
B npoucccax nponsBOACiBa oxaiiBOK n b paaBiiTiin TGopun 

'B*^AOK.aaAe KparKO ii3Jio>KCHbi pcsy.abTarbi npoKiinx nc- 
cAGaoBannii n noKaaanbi pacxo>E<AGHnH bo Bsr.anAax, a raK/KG 
uacxoKAennn b MiicJicniibix anancHiinx BejinMiiiUDi noBcpx- 
HOCTMOrO HaTn>KGHHn HGKOTOpblX MGTa.aAOB. HOAyMGnHOn KaK 
3 KcnGpHMCHTa.abno, raK n pacncTHbiM nyiCM. 

PGsy.abTaTbi sKcncpnMCHra.abnbix paOor MoryT obUo 
KpaTKo'oxapaKTGpu30BaHbi cjicavtobium oOpaaoM. 

- riOBGpXHOCTHOG HaTBH'CCHnG MllCTOrO a.aiOMnnilH 11 lUlHKa, 
MHoroKpaTHO onpeAeJiaBUJeecH mctomm 
aaB.>ieiiiifl iivsbipbKa raaa (aproiia), pamio 860±i0 ii /&u_ 
±90 (3 h/cu cooTBeTCTBemio. I3bi.no ycTanoB-nciio, mto nouepN- 

HOCTIlO-aKTllBIlblMll 110 OTIlOUieHlllO K aJllOMHHlIlO SllUKHOTCfl 
m.e.no'Hibie iT iue.nOMiio-3eMe.iiblibie MeTa.n.nbi (jiirniii, KajibHim. 

- Mar-Hiiib)--H-->ie.TaJiJibi_MeTB£pjmL_li XP.1'1" 

MeiWJieeEa ( 0 . 110 BO, CBiiiieu, cypbMa 11 BiicMyr). B iiBOiiiibiN 
cn.iiaBax iia miHKOBoii ociiobc noBep.xHOCTHo-aKiiiBHtJ,ni 
KOMnoHeiixaMii OKasa-niicb re kc Mexa.niibi (•'"'""y “ i,' 

cypbJia, CBHiieu 11 biicmvx), a iiiiiiKXiiBiibiMii - a.niOMiiiiiin. 

'"^^noKaMino, > 1 x 0 cxenciib noiiiiaieHiifl noBepxiiocxiioro via- 

- xflJKeHnn -pacxBopiixojisi npii iisMeiieiiiiii KOiiueiixpamiii b hcm 

ro”ocxHO-aKX,,Biioi-o 3.1ie.M XCM BNUie. ‘IBM 60.XbUlC 

paanocxb axoMUbix oobcmob Mexa.ii.na-pacxBopiiTe..iB 11 /lOoaB- 
AflGMOrO KOMnOHGHTa. 

■ ■ HaTieojTee cTfjibHOe Biiiisiitiie -iiaC.nioiiaeTCii npii 

xaKiix Mexa.n.noB, AnarpaMMbi cocxosiiiiisi Koxopbix c P;’yBO- 
puxBJieM vKasbisaiox na orpaiiiBiemiyio 

6aBKH b' wiukom criJiaBC, npiiBOAamyio k patcnoeiiiiio 

Hbix crinaBOB a-nioMiiHiii. - MCiib - Marmiii, a.nioMiiHim - 
_ imiiK - Marmiii, aJiio.Mimin'i - KpoMiinii - 

_ KpeMHiifi — CBiiiieu 11 Obi, no noKasaiio, nxo HomiihO- 
line noBop.xHOCXHoro naxniKeiiiiii iix npii ii3Meneiiiiii cocx ma 

rponopmioiia.xbHO KommecxBy ° " 

nLGpxHOCTHO-aKTnBHoro KOMnoHGMTa (Marmin iiAii CBimua). 
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HaMeneiiiin /Kj^KOTeKyMecTu, Bb!pa}«eHiibie KpiiBbiMii 
cocraB >KHiiKOTeKyiiecTh, /ibomhux cnjiaBOB 

(ajiiOMHHiiH MarHHii, CBiiiieu, — ojiobo, ManinH — ajiioMH- 
HHH H /ip.) o;iH03MaMH0 yKasbiBaFOT Ha pemajomee snaMeMHe 
iiByx cpaKTopoB: TerijioTbi KpucTajuinsaLuni (nepBiiMMoii 
H BTopimHon) H crpyKTypbi. Miicibie Meiajuabi h cnjiasbi 
SBTeKTimecKoro cocTasa, 3aTBepAeBaioLune iipn hoctobuhoh 
TCM neparype, o6.aaAaioT HanGojibuieii >KHAK0TeKy4ecTbio a 
cnjiaBbi, saTBepitCBaiomiie b OojibuioM nuTepBajie levineDa- 
'ryp, — HanMeHbLueji. * * 

BeJiMHUiia >Kn;u<OTeKyHecTH rpoHHbix cn.iaBOB ajHOMii- 
HHH KpCMHliH — MCAb .?ie>KHT MOKAy BeJIHMHHaMH >KHAKO- 

reKyneciM abohiibix cn.naBOB ajiioMiinmi — KpeMifufl h a.aK)- 
MHMHH— MCAb M SaKOHOMepHO li 3 iVieMfleTCa B COOTBeTCTBHH 
c ornocnre.nbHbiM Ko.nimecTBOM KOMnonenTOB cn.naBa h c.ae- 
AOBaiejibHo, c xapaKTcpoM saTBepAeBamiH. 

3aK.riioMeHMe o cbhsh noBepxiiocTnoro HaTH>KeHHH u 
/KMAKOTeKVMecTn cn.aaBOB cboamtcb k cjieAyiomeMy. 

1. /t-HB cnjiaBOB, y Koropbix noBepxHocjHoe HaTH>KeHHe 
c H3MeiienHeM cocraBa npaKTuqecKii ne HSMenBercB, /khako- 
leKyqecTb ji3MeHBe.TCfl .b 6ojibiiiHx- npeAe^iax (cn,naBBr ainjo- 

MHHHH — MGAb, a.rHOMHHHH — KpeMHlIli H Ap.). 

2. /t.riH cnjiaBOB, y KOTopbix rioBepxHOCTHoe HaTfl>KeMne 
aaMeiHO h iiAaBno yMeiibiiiaeTCB npn AernpoBaiiini. ashako- 
leKyMCClb H3iMeHBeTCH no XpilBblM C MHMMMVMOM H MaKCHMV- 
mom (ciiJiaBbi aAiOMiiHiu'i — MarnHii, uiihk — oaobo cbm- 
neu — ojiobo). 

3. A-hb cnjiaBOB, y KOTopbix noBepxiiocTHoe naTH/KeHne 
pesKO yMeiibuiaeTCB iipn AoGaBJienHH noBepxnocTno-aKTHBHbix 
MeTa.JiJioB, >KiiAKOTeKyqecTb hjih ne iiBMeiiHeTCB H.mi Aa>Ke 
cjierKa y.MenbiuaeTCB (cnAaBbi ajiiOMninni — cvpbVia a.aio.Mn- 
iiini — BHCMyr, miHK — cBiineu). 

TaKHM obpa30.M, OAHosHaqiion cbbsh mcjkav noBepxHocr- 
HbiM HaTflH<eiineM H >KHAKOTeKyqecTbio cn.aaBOB ne HaS/no- 
AacTCB, iiocKOJibKy nepeoe xapaKTepiiayeT CBoiicTBa cnAaBOB 

^ COCTOBHHH H OnpeAeJIHCTCH _BaaMiMOOTHOLUeHHeM 

aroMOB pacTBopa, a BTopoe OTpa>KaeT KapruHy >KMAKo-TBep* 
Aoro COCTOBHHB H BBHo saBHCHT OT npoTeKaHHH opouecca 
saiBepAeBaHHB h TenjioBbix xapaKiepHCTHK cnjiaBAaeMbfx 
MGTaJIAOB. 
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B. H. E p e M e H K o, fO. ti. H 8 a utfC h tc o a 
B. H. H u jic e H K o 

(llHcmumyin MeinaA.tOKepaMiiKii u cnenua.jbHux ciiAaaoa AH i’CCP) 

H3MEPEHHE nOBEPXHOCTHOrO HAT5I>KEHH51 A\ETAJ 1 JI 0 B 
METOAOA\ HEnOABM>KHOfl KAHJIH 

Aan o63op cyiuecTBV’ioiAHx mctoaob nsMepeiinB noBcpx* 

HOCTHOrO HaTB>KeHMB MCTaJUIOB H CIlJiaBOB. MCCJIGAOBa- 

Hiia noBepxHOCTMoro HaTn/Keiiiia MerajiJiOB npii BbicoKiix 
TeMriepaiypax o6ocHOBai! Bbi6op mctoab nenoABii/KHOH 
Kan.fiM. HaMepemie paaiviepoB Kanjiii npoBOAiuiocb nocjie 
cjiOTOrpacjiiipoBaiiiia ee ii onpeAe-neniiH K03c{)([)iiuHeHTa yBe./in- 
qenHH. HsMepeiio noBepxnocTHoe HaTBa\eHiie o.noBa b Anana- 
30iie 251 — 882°. nojiyqeiibi cACAyioiAiie pesvjibraTbi a^tb 
AB vx^cepHH onbiTOB; o = 542 — 0,065 (/-232) ±6 Oh'/cm. 
0 = 545 — 0,051 (/! — 232)±2 dnlcM. BocnpoH3BOAiiMOCTb 

AOBCABHa AO 0,5 7o . 

nponsBeAenbi aaMepw noBepxnocTMoro HaTB>Kei!nB cruia- 
BOB OAOBO — THTan (ao‘ 0,083% Ti) npn TeMiiepaType 300°. 
06Hapy>KeHa BbicoKan- noBep-xHOGTHan aKTHBHoeTb TH-TaHa 
B 'oJiOBe (0,083%' Ti ci-ni>KaK)T riOBepxiiocTHoe HaTBA^eniie 
c 539 dn/cM ao 155 OhIcm). 

nocTpoena wsoTepMa aACopOmin TUTana b o.iiOBe, Koropan 
npoxOAHT Mepe3 MaKCHMV'M. Majibie AoOaBKH TiiTana k ojiobv 
(0,01 — 0,1%'Ti) npHBOABT K HSMejibMenHFo aepiia peKpiicTa.a- 
AHaoBai-nibix noc.ne AecJiopMamin cnAasOB. 


A. M. ^ ep H bi lue 8 

(ilHcinumyin MetnajiAypauu AH CCCP) 

BHCK03HMETPH5I lUJIAKOB 

HayMeHHe bbskocth MeraAJiyprHqecKHx iiiJiaKOB h ciicTe.M, 
jieA\amHx b -oc-noBe peajibHbix lUJiaKOB, naqaAocb -nosAnee 
HsyqenHB Miioriix Apyriix iix {jinaHKO-XHMHHecKMX cbohctb, 
KBK, HanpiiMcp, Teivineparypa njiaBAeiniB ii TenAocoAep>Ka- 
Hiie. 

riepBbie CHCTeMaTimecKiie iiccJieAOBaHiiH bbskocth uiJia- 
KOB OTHOCBTCH K 1916 — 1918 IT. C TGX OOp MCCJieAOBaHHH B 
3 T 0 H oOAacTH 116 npeKpamaAHCb. OAaroAapH neMv 6 biJi 
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HaKon.neii SHaMUTejibiibiu onuT b KOHCTpynpoBciiiHii n iicnojib- 
30133 1 tHIf BIICK031IMeTp0B HSMepeilMfl BRSKOCTII MGTajI- 

.lypniwecKiix iiijiaKOB npn BbicoKiix TeMiiepaxypax. 

DOJIblUlIHCTBO BHCKOSHMCTpOB OCMOBanO 113 MCTOAG KOaK- 

ciiajibiibix mi./iniiApoB. 

(CCCP) no,nb30Baji,icb biickosii- 
i eTpaiMH c BpamaioLiuiMCH rnrjiCM n HenoABn>KHhiM. 
OABeiiieiiitbiM iia yripyroii hmth ij]nHHAe.neM. Bf!3K0CTb onpe- 
Ae^^iJiacb no yiviy B^n^pywnBaHiin hhtm. KoiiCTpyKTiiBiian 
^0>Ktl0CTb TaKMX OpilCopOB H TpViUIOCTH paOOTbl' C HHMH 
aacTaBnJiM b /la./ibHeMiueM OTKasarbCB ot.mhx. 

bojiee yAO^HbiM n npocTbiM BB-aneTCH coMeTamie iieno- 
ABH>KMoro TiirjiH M BpaiuaioLii.erocn mniinAeJiB. B bhckosh- 
" TpOKa^IO >KeCTKO SaKpenjICHIIblM 
ujnHHAe.nb npiiBO/uiTCB b paBnoycKopeHiioe Bpaiueinie na- 
AaioLnuMH rpy^iMH. BojibiiniM pacnpocTpaHeinieM b padoiax 
CcjiMBaiioBa, CcMiiiia, CoKo.nbCKoro, UbUeBa, MuxaimoBa, 
._.uaxaiieHa__ir_Apyr-Hx -no,nb30Ba.nHcb- BucKOSHMeipbi CeTiiTBa- 
H0B3-UJneii3MaHa H rpeSeiimiiKopa. y koto pbix noa p gmp i,. 
HBiit iia ynpyroif hhth ujiiiiHAe-nb pasHOMepHo BpainaeTcn 
B HeriOABH/KIIGM IIJAaKe. 

K npiiSopaM, TpeSyiomriM iiaoTep.MimecKoro pe>KHMa ajih 
HSM epeHIIJI' BB3K0CTI(, OTHOCBTCFl TaKJKC BlfCKOSIlMeipbl OC- 
HOBaiiHbie Ha npirumme aaiyxaiomux KpvTHJibiibix KoJieda- 
hhh noABemeiiHoro na ynpyrofl hhth mniiHAejiH b HenoABH>K- 
HOM iiijiaKG (SsepeB, BoAapoBiiH, Manm ii Xanna Hmh- 
“TpOBCKHirH“TpV)‘: “ ■ ^ ^ ^ “ - - - - ’ - 

B coBpeMeHHoii npaKTiiKe BiicKoaiiMeTpifH Lu.naKOB Bce 

pOAbmee pacnpocTpaHeuHe nojiynaioT- poTamroiinbie BjieKTpo- 

- MiiKHauiBHjiH- -- 

KapH3HH, /laAaSaeB h Ap.), noBBOAHiomiie BecTii 

HeripepbrBHOe- AHHaMHHecKoe H3Mep“eH^^ i3H3kocth b vcno- 
TeMnepaTvpbr lujiaxoB. HeoexoAi'iMo 
BHCKOSHMexpOB, pagoTaiOlUHX HO 

- — — J:^^^^”^-y’-^-Be.nbIO-^By HjeHHH-HX “HyBCTBHTeA’bHp^Tr “ 

BOSiWW HX npHMeilGHHH 

- ^ KpoMe MeroAa KoaKCHa.nbHbix hhjihhapob, b npouiAOM 
... ^mAbBOBajicH-Me-TOA-Bbi-T-HPHBaHiiH^^ iH^aKa -mapa itoa M- 
cTB,,e,v, onpeAe.30«H0ii narpysK,, (Xen^eftH, 3na.L, X,CKy- 


r. B. M y> c o p n H u A. H. X o AO do b 
Bfl3K0CTb 3 AEKTP 0 CTAAEnJlABMJlhHblX UJJIAKOB . 

npH BbiHJiaBKe 3.neKTp0CTa.nH unipoKO iipiiMeiiBeTCH ahc})* 
(bVBiioHHoe pacKHCJieinie. rio.niioTa pacKiioaeiinsi 3 Thm mcto- 
nOM B CHJIbHOH CTeneUH SaBHCHT OT CKOpOCTH AHCj3(l)y3Hll. KO- 
TopaH npii npoMHx paBiibix vtjiobhhx onpeACJiHeTCH bhbko- 

^^^*!nHTepaTypHbie Aaniibie CBHAeTe.nbCTByioT, mto DHSKocTb 
MeTa.riJioB HBJiaeTCH BeAiiHinioH HesiiaMinejibHOu no cpaBne- 
Hino C BHSKOCTbK) LHJiaKa. 

Ho. lieCMOTpH Ha Ba>KHOCTb AailHblX O BHSKOCTH LilJiaKOB, 
BeJiHMHHa ee ii saBiiciiMOCTb ot TeMnepaxypbi Majio iisyMenbi. 
il.riB HSy'HeiiHH BH3K0CXH lllJiaKOB aBXOpbl OCXaHOBH.IHCb 113 
iViexoAC KoaKCHaJibiibix uh.'Ihhapob. 

B ochobv KOHCTpyKUHii ripii6opa 6bi.na iio,rio>Keiia c iie- 
KOXOpblMH H3MeHeHHHMll HAGH BHCK0311Mexpa rpe6eilHHK0Ba. 

FpaAVHpoBKa BHCK03iiMexpa ripoiisBOAHjaacb no 3xajiOH- 
libiM >KiiiiKOCT.fiM. --C0CX0H1.1.U1M- H 3 xpaHCi|)o_p.M:noi3iioro Mac,na 
H KailHC})0.nH B paSJlHMHblX KOHUeilXpaminX. BH3K0CXH 3XHX 

■■^HAfWCTetr “On pe Ae;n hji 1101—3 a paiiee- MexoAOM-GxoKGa ; 

HjiaBiufibiibiM arperaxoM cjiy>KiiJia iiCMb TaMxiaHa c rpa- 
({jHXOBbiM xpySnaxbiM iiarpoBaxe.ieM, c.-iy>KHBUJHM OAnospe- 
MeuHO xiimcM. iiiixaeMbiM ox xpaiicij)opMaxopa Monuiocxbio 
20 K8a. 

TcMnepaxypa H 3 MepHAacb riJiaxHHO-njiaxHiiopoAHGBon xep- 

Monapoii, hoaboahmoh ciinsy. 

■■ P'lccJieAOBa.nricB ciiiixexiiHecKHe -H-saBOACKiie- uj.naKii boc- 
cxanoBHxejibHoro nepnoAa BJicKxpon.aaBKVi. ripiiroxoB- 

jieHHH CHHxexiiMecKHX iHAaKOB yrioxpeOjiBJiH nexhipe hcxoa- 
Hbix MaxepHa,na; iisBecxb, KpeMiie^Byio Kiicjioxy xiiMiiMecKii 
HHCxyio, Marneanx h njiaBiiKOBbin uinax. 

liepeA aaMGpaMH bhskocxh MepG3 Ka>KAbiG 10 — 15 mhh. 
LHJiaK nepGMGUJHBajicH rpacbiixoBoii ria.noMKoii 110 bcch Bbico- 
xe xnmn. Flpn nOMomii 3 toh mgxoaukh ObiJio npoH3BGAGHO 

-H 3 MGpGHHeL.BH 3 KOCXH. Ciinxem^iecKio^ JBAaj<qB_CJJ,C.nblO BMB^ 

JieHHH BAllHHHH 113 BBSKOCTb KGJlGOailHH KOHHeilXpaU,Hli CaO 
H Si02 B npGAc.nax, iiMCiomiix mgcxo b BoccxaiioBuxejibiiOM 
ncpnoAG. 

B pGsyjibxaxG iiaMGpGiiHH 6bi.no ycxaHOB.nGiio cJiGAyK)iii.Ge. 
1) Ao' xeMFiepaxypbi 1450 — 1470° bbskooxb c iVBG.nHne- 
imeM xe.Mnepaxypbi pGSKO noiin/HaexcH; 
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CaO 


■ ,;2==r7r;r.ys= 

^leSjiCTCH B mHporax npe4e^ax7''°'’"™'"'’''°''° 

Be.r/Hmina bbskocth nanu^r,^I ‘ P" '■''^''"lepaType 14 

craHOBHTcn ..emme TnyaTa! " "'''' '! 

kob noBbimaeTca°re™'n!6‘’,I'^^^^^^ “ 

Qojtee BbicoKHx TeMneparypax; ^ npoHCxoAHT i 

Bieir-Baa"' xapaKTepnsj 

CnO 

^i02 + (CaF.,) ' 

«. *°:;«rr:;”X7r;”iTSi.“ “ 

cTHraer 1 nyasa. '"^P^T^pe i loO BejiimiHa ee ;] 

uiJiaKOB yBeTi4HBLTCa^',7aawe^n^^^ 

raerca aocTaTomio bhcokJI ^ TeMneparype 1600° o 


^ Muaaoaee 


MCTp, pa6oTa[Oii;Hii no npHiiiuiny o^rieKipoMariuiTiiOH hh/ivk- 

UHH. 

MoTOpMHK nocToniuioro TOKa, MomnocTbio 20 8t, npiiBO- 
AHT BO Bpamenne mnniijie.-ib, norpy>KeHHbni b nenoiiBimnibiii 
Lii.naK, H MiiKporeiiepaTop, Be.niimina 3. a- c. KOToporo hsmo- 
pneicB MJiAJiiiBOJibTMeTpoM. B 3TOM cjiyMac BejiiiMiina 3. A- c. 
iVinKpofeneirafopa aaBlicifT toAbKO of MlicAa o'Oo'poTOB ero po- 
Topa, KOTopoe npii nocToniiiiOM HanpB>KeHHH (25 e) na kacm- 
Max MOTopa BBJineTCH ({)yiiKUMeM mnbKo .ninub chji bhsko- 
cTiroro conpoTHBJieiinn iii.naKa Bpamennio iiinniiAeAJ!. 
rpaAynpoBKa BHCKoaiiMeTpa nponsBOAHTCH pacTBOpaMn Ka- 
HHCl)OJ]II B TpanC(})OpMaTOpMOM MaCAC, BBBKOCTb KOTOpUX 
npeABapHTCJibHO onpeACJinjiacb mctoaom CroKca. FIpnOop 
noBBOJiner npOBOAHTb AHiiaMimecKoe HSMepeHne BriOKOCTii 
mjiaKOB. TomiocTb noKaBaHi-:#'! npn paOoie ria BiicKOSiiMeTpe 
cocTaBjiJieT 8 — 127 o.- 


H: A. T o p o n o 8 u H. A. Bond a p b 

_ XMHcmutnym .\-iiMitu_cujtttKainoa,.AH CCCP/. 

BJ1M5IHME <tTOPHCTOrO KAJlbUH^i HA HPOUECCbl 
KPHCTAJ1J1H3AUHH B TPOHHOH CHCTEME 
C^O — AI 2 O 3 Si 02 


OKlfCJlbl KaJIbUHB, a.aK:)MnHHH H KpeMHIia COCTaBABJOT oc- 
HOBV AOMBHUblX lUJiaKOB. B paOOTC paCCMOTpeHO BAHBHIie 
CaF2 na KpHCTajuinsauiiio lujiaKOB Aam-ioH ciiCTeMbi n na 
aKTHBIiaamiK) BB>KymHX CBOI'iCTB AOMCHHblX UIJiaKOB. 

CKHTerrmecKHe ujjiaKH c.ocTaB.?iR.nHCb 113 yrjieKHCJioro 
KajibUHB (99,88% CaCOs), rjiiiHOseMa (99,99% AI2O3), 
KpeMHescMa (99,90% Si02), cjDTopHCToro KaAbiuia (97,09% 
CaF 2 ). 

ripHroTOBJiCHne npo 6 saKjiEonajiocb b CMeninBanHH CaO, 
AI 2 O 3 , Si 02 , pacTiipanHii CMecn, (|)opMOBKe 11 njiaBJicunii b 
A yroBOH neHH. FlpoObi pacTHpajiiicb..H..K. hum Ao 6 a 8 JiB*an 
CaF2, CMecb sarpyjKajiir b Tiirejib, saKpbieajiH npoOKoft h 
noABCpraAH narpeay b ncMH. 

/toOaBKii AO l,57o CaF 2 npnBOAHAii k snaHiiTejibHOMy 
pOCTy KpHCTaJIJIOB BblAeABlOLUIlXCB 4 ) 33 . 

AoOaBKa 1,5 — 57o CaF 2 ne npneejia k AaAbHeMujeMy 
yBejiHMenHK) pa 3 MepoB KpHCTa.fi.aoB, ho saMCTHo cHiianjia 
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B.3KocT./,',',:;a;r n r on >'— 

"”e,n:"SF^'r - BrSr 

Ae^ibHbi.x coeAHneirnii. ho a^uweT" mT™'’ 

OT/^ejifaHbix cbaa rinH 'PaHuubi ycTofinuB^ 

^OMHOHHH cUJ no „fie?cn ™"5^f ^ 

3iiaKe. »KdL7ca na 5—6 eAHnnu b Tpei 

-TBCPHOH CHCrOMb. CaC 

-SiO^ „ co4ep>Kautf Ao!^65orsrn“‘"'' Ca( 

-Poen paapea c noc^oHbZxf ^ 


:p«.„„JZ!‘cccp> 

.fis" isz“““s 

pacnjiaeoB. Acjiaib ewBOAbi o crpyj 

■''OCTHKrneplHeHHOTr^OK^BbrCOKOi?''”'^ 3JieKTpime( 

^er H36e*aTb no.,np,.,3a;HH ‘'™ 

nOTpefioBa.io npwHHTHH pa " Z “^ax. OjwaKo 

Pan'^nerconpoT^eZa "wifaf yr 

AGHa. l.ay6HHa norpvKeHHn 

HocTbK. 0.2 MM nocpencTBoIf tofro” ""*'"P”-"acb c • 
TeMneparypy irsMepajiH n“at„po „ bhi 

napoH, npHMbiKaroiueii k Tirrjod "'°P°^"bb°« '^®P 

neparypa.v. C VBe.,iimenHGM BOCTanax u T( 

fleHne aJiCKiponpoBoanoc™ KiKT'rd" nponcxoaitT i 

42 ■ y BiwHKaTHbbx- pacn.aaB, 


S.aeKTponpOBOAHOcTb lUAaKOB ciicxeMbr MnO — Ti02 
60JlbLIJC, MCM lUAaKOB CMCTBMbl FcO — TiOo, II npGBbllXiaGT 
SACHTpOnpOBOAHOCTb CllJIlIKaTHblX CHCTCM MnO — Si09 M 

FeO — SiOa. 

y CMCTeMbi Na20 — Ti02 SAeKiponpoBOAnocTb Bbime, 
HGM y CHCTeMbi Na20 — Si02. 

OoHapy>KGHO, MTO Aa>Ke y pacnjiaBOB c 6o.abiiiHM coAGp- 
>KaHHeM Ti02 OTcyxcTByioT pesKne cnaMKH npOBOAHMocTii npn 
TCMncpaxype nanajia KpHCTajiAnaaiinii, hto, bosmojkho, o6y- 
CJIOBAGHO JIH6 o HaAHMHeM 3JlGKTpOHHOH npOBOAHMOCTH, Jln6o 
noHBAeiiHeM npn KpHCTajiAiisauHii b reTeporeiiHofi ciicreMe 
>KHAKOCTII C 60AbIJL10H SAeKTponpOBOAHOCTblO. Snepnin aKTU- 
Bamill npOBOAHMOCTH B >KHAK0M COCTOBHUH dOJIblllC, iie.M b 
rereporenHOH ciicTeMe. 

Fla HSOTepMax sJiGKTponpoBOAHocTii HMeiOTCB nepernCbi, 
OTBeMaioiAHe cocraBaM KourpysHTiio iinaBamuxcB cocAHne- 
Hiiii Fe2Ti04, FeTiOa if Mn2Ti04. OnepruH aKTiiBauHH oabb- 
Ho y.Mei^maeTCH c pocTOM coAGp>KaHHH Ti02 b cficieMax 
MrT ^ ” N32O — Ti02, B TO. BpeMH KaK AAH CHCTeMbi 

A\nU 1 1O2 owa AocTHracT MaKCiiMVMa b6jih3m miKourpy- 
9H-T-HO- njiaBHiuerocH cogahhchhh MntiOs. ' ' 


H). M. LU a m K 0 8 

(HHcmmnym Mema a Ay pzmi AH CCCP) 


METOA H3MEPEHHf? 9A EKTPOnPOBOAHOCTM 
PACnAABAEHHbIX lUAAKOB 


ripH npOBGAGHHH OBblTOB HO irSyMCinilO SJIGKTponpOBOA- 
HOCTH >KHAKHX UJAaKOB HC06X0AHM0 SHaXb BCAlIMHuy flOCTO- 
BHHOH 113MepHTeAbHOii HHCHKH, B KOTOpOH HA6T SKCncpiIMCHT. 
IlOCTOHHHaa OnpeAGJIBCTCH CTpyKTypOH OJICKTpHqeCKOrO 
noJiH B 3JieKTpojiHTe, ofia paBna othoiuchhio Sq- C fag Eq — 
AH3JieKTpfmecKaH npoHimaeMocTb b BaKyyMc; C — aneKTpii- 

HGCKaB CMKOCTb HHCHKH B BOBAyxC. PaCMCTHblC SHaHCHIlH BO- 
CTOflHHblX xopouio COBHaAaiOT C 3 KCnepHMeHTajIbHO onpCAG- 
ACHHblMH BCJlHHHHaMIf. npHBCAGHbl npiIMCpbl BblMMCJICHIIH 
nOCTOHHHbIX AAB paSAHHHblX cjiywaGB. 

HsMCHCHHe qacTOTbi TOKa iie cKaabiBacTCB Ha iBMepHCMoii 
3 AeKTponpOBOAHOCTH >KHAKOrO iiLqaKa. ripH pacHCTax 
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npoBoaoo'. 'b ne,fof nojiBOii! 

OAI.H.V, H3 3BeK?no3n„ r 

Hofl KaTyu."!Zr;nerT^“,';„r®,^ 

CKajIH BTOpOli 3JieKTnnrr UCHTpy TIirJlH 

pacnjiaea npoBoaiijijr nmr ^-^eKTpoconpoTiiBJii 

Tpa. yAe^b mo Bo^biMerpa „ aMne 

H3Mepe^n"Bt"' conpoTrZ?nn^ ™ 

Tpajibi-roro aneKTooin nZl norpy^KeHnnx 

leTHbiM rrvTCM Tc^oBar,?'"’’ 

Tpoc^poniB^ieuHn or TeXpaTvnrm;!n"‘’ 

— SiOa — CrsO, npH i^^n, uJn^ injiaKOB cHcieMbi Ca( 
co;iep>K-a„„„ 4,2 „ 6,6»rCrlor CaO : SiC 


SbiBajio na oTpimaTG.HbHbiH sapFi/i noBepxHocTu Kan<nn 
'rajijia. 

nioTHocTii aapniia, onpeAe.aeHHbie ABywH cnocoSaMn, 
vAOBJieTBopiiTeJibno coBnaAaiOT no BejiiiMHiie. OTpHuaTe.nb- 
Hbiii sapHA na rpaHime MeTa.n.yi — m.naK ripiiBOAHT k aACop 6 - 
lum KaxHOHOB uiJiaKa, mto BJiiinex na Bejiimnwy MeHvc|)a 3 Horo 
HaTH^eiiiin. 


B. B. MiixauAOB a C. P. Bp a iiihukob 

{y paAbCKuU nOAiimexHii‘iecKuu UHCrnumym) 


fO n. HuKumuH u o. A. Ecuh 

{ypa AbCKuu noAUmexHUHecKmi HHamimym) 

Tep,faj,rS.™praB?opbfZLSTC^^ 

■ OnbiTbi npoB^n" ; J? HenoaBHWHOH kan,ni.. 
JiHBHbix cocTaBOB^ “•’■'BKa.M 

AI 2 O 3 , SiOs, NajO H fn,;r,!n“ 

(2,5—4 7% C) H rh’r^r..b cnjiaBawH jKejieaa c yrjie 

H cy^ibcljHaaMH HHKejiB*7™;;,r bTbc« (' 

npH' oSptfsoMHHH’^TOBoft*’™ TOKu’ sapna 


METOAHKA OnPEAEJIEHMJl TEHAOT 0 BPA 30 BAHH 51 

UJJIAKOB M TEnjlOT MCnAPEHMfl EHAPATHOU BJIAEH 
>KEJlE 3 HblX Pyjl 

ripiiBeAGH anajiiia cnoco6oB iisyMeiiiin xenjiox o6pa30Ba- 
HHH H renjiOT pa3Jio>KeHMn BemecxB. 

ABTopbi npHx^oABT K BbiBOAy, HTO npeHMyLAecTBO ocxaeT- 
CH 3a npHMbiMH MexoAaMi! H3MepeiiHn xenjiox yKasaHUbix 
npopeccoB. 

XtjiH SToii uejiH npiiMeneiia KajicpifMexpimecKaH 6oM6a. 
Hctohhhkom xenjia cjiy>KMJi ripouecc cropanHn naBecKn Ape- 
BecHoro yrjifi b axMoccjjepe KncjiopoAa. Paamma b noAbCMe 
xeMneparypbi ripii cropainin xojioctoh itaBecKH vtjib h naBC- 
CKH yrjiH c OKHc.naMji npnmiMaeTCfi Ajib pacnera xenjioTb! 

I poueccoB. 

HanACHbi xen.noTbi oCpasoBainin xiiMimecKnx coeAHiieiinn 
Ca 2 Si 04 If CaSiOs h BbicoKoiviMH03eMMCTbix ciiHTexnMecKHX 
lIIAaKOB, COCTOBIlMfX H3 CaO, AI 2 O 3 , Si 02 . 

TenAOxa pasAOKeuHn riiApaxoB onpeACAHAacb nenocpeA- 
cxBeiiHbiM H3MepeHiieM pacxoAa xeriAa iia o6e3Boa<nBaHHe 
riiApaxocoAep>KaiAHx MaxepifaAOB (6oKcifXb!, KaoJiifu, 6ypbie 
>KeAe3HBKH). MexoA MO>Kex 6bixb HcnoAbBOBaif, KOXAa oxcyx- 
cxByiox -noComibie npoueccbi; kak, nanpiiMep, OKifc.rieHne,‘pa3-" 
AO>KeHHe yrACKHCAbix coeAniieHifH n x. a- 
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„f.r ® “ «■ -4 0«ae. 

(iiHcmumyin AtemaAAynzun ,, 

zJ// Kaaaxcuou CCP) 

«ETA^^ypr„,ECKHX nZoK 

noTpe6AeHne umxT"aB4ZM°B’aw'^^'^°‘*’ ^ 

.’immiauH, siianiie KOTophix ueofifn?'”” ■^‘^PMkwckhm 
pacxoaa Ton^iHBa k n a ycranoBj 

>JecKoro pe»iiMa h t ■/■g'®™''">'P™'fecKHx neiefl, k 
3(l)cl)eKTb, peaKUBii, npoHcxLa^vTnn “P®"” 
He^iocTaTo^Ho i[3y4eHbi. ^ npouecce njiasKH, 

nojiyqe'™ '"n“n ■'i^l)°™eIeX7TOTo“'' P®®y"'''^^’'hi Moryr 
lecKoro anaaiisa^ (TenjioBoro Z '^°-?"‘'«=™eHHoro re 
HHCM KOTOporo BailHMajIHCb MHn° ’ y'=°®'^P‘i'encTE 
C 1951 r. B Hhctht™ M„ HccjieAOBaTejiii. 

KaaaxcKOH CCP Ha^ajik paeOTt^nn^’^'"' ” °°®''3‘«eHna 
>KaHiia cyjib(jjHaoB Tn>Kejibfv ^f3y‘ieHHio renjioco 

■ "OB.).. -B ..npouecce ("■ 

pasaiiMHbix BaptiaHTa ycraHOBOK ” °'’Po6oBano 

•roMy *e npHmp.ny, » Tb?6na„^/„f ™ 0 "hox 

pnanT. HaaSojiee coeepmeHUbiH 

rpac|)H4ecKHH cnoco^^Pacqeril^e^Xn^^ 

noE 

MHHHMaabMOH saTpaTo/ BpejieHH Tomiocii 

onpeaeaHTb TenaocoaeD^airuA ° bosmojkho. 

*aiiHe ajifr 6o,ab™oro‘''i°ZBa*^a'’Te\'’^^^^ TeiMocoA( 
KOMiiaTHoii TeMnepaT,VDbi h b-m.u'^ TeMiieparyp, naMHHaH 
PaTypoif, H noZ.fi'SaHc rZiT 

nnaparypHoe o(|,opM;.eHHe Morofla oWH^aeTca npoci 
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B. M. m e dp u H 

(HHCmiimyni Menia AAypv.ttu AH CCCP) 

J1ABOPATOPHA5I VCTAHOBKA ZlJlfl MCCJl E/IOBAH HJl 
BbICOKOTEMnEPATyPHbIX BOCCTAHOBHTEJI bHbIX 
npouECCOB noA ziabj^ehuea; 

ycTanOBKa, iipeAHasHaqeHHaa aah HCCJicAOBaiiiia kiihc- 
THKH H paBHOBGcnji XHMHMecKMx iipoAcccoB npii TGMnepaTy- 
pe AO 2000° II AaBJieiina ao 10 cira, coctoht 113 nemi, bgcob, 
pacxoAOMepiibix npiiOopoB, ycTpoficTB A-aa omiictkh rasa 

H T. A. 

SjieKTpuMecKaa nenb MoiunocTbio b 5 Ker repMenonpoBa- 
na b oSTaCMe ciajibHoro BOAOoxjia/K'AacMoro KOKVxa, Ee rpa- 
c|)HTOBbifl HarpeBareJib AnaMerpoM 25 mm b cbcty iiMeer 60 - 
KOBOe OTBcpcTHe ajth ypaBiiHBanHB AaBJieiiHB no ooe ero cto- 
poHbi, MTO ycTpaiiHreT aaBiicHMOCTb paOoMiix riapaxieTpoB onbi- 
Ta OT MexammecKoii nponnocTii Maiepiiajia HarpeBaTCJiH. 

C rienbio repMeTHMecKn coMAenniOTcn Becbi, ri 03 B 0 .nniOLHHe 
nenpepbiBHO BSBeiniiBaTb HccAeAyeMyip nppoy bgcom 5— 20 a 
CTOMHOCTbK) ± 1 0 3/.a HGriOCpGACTBGHHO HOA AaBACKMCM. Ynpy- 
niM SAGMGHTOM BGCOB cjiy>Kirr ri.aoc.KaH npy>KiiHa lo 6 gphji- 
vTlIGBOft 6 pOH 3 bI, OAHU H 3 KOHUOB KOTOpOH SaiUCMJlCII, 3 APy- 

roH (HGcyruHi'i aopKajio) luapHiipno iioabciugh. Kpcn.ncHiiG 
npyH<iiHbi no cxcmg cTaTiiMGCKii hg onpGAe.'iiiMon OajiKu 
yMGHbiijHJio HanpH>KeHHH H pGJiaKcauHio npyHxHHbi npn ao- 
CTaTOMHO 3(|)4)gkthbhom npcBpa u.i.GHnn ce npornOa b noBopoT 
3GpKajia. BsBGniHBanHG cboahtch k naOjiioAGinno c paccioH- 
HHH OKOJIO 3 M nOJIO>KGlIHH OTpa>KCHHH npOSpamiOH OCBGmeil- 
HOH llJKa./Ibi OTHOCHTGJIbHO Bii3npa SpHTCJlbllOn TpyObi onTii- 
HGCKOrO TCOAOJIHTa KpaTHOCTbFO 25,3. 

npGAycMorpGna B03M0>KH0CTb 3aKajiKH npoObi, a^th nero 
c.ay>KHT iiAaBKOG 3BeHO (inixpoMOBaa npoBo.noKa TOJinunion 
0,1 mm) b xojiOAHOii nacTH ucnn noABCCKii iurJiH. 3bcho 
B Hy>KHbin MOMGMT IlJiaBHTCH TOKOM ClUlOil OKOHO 1 Cl, nOABG- 
-AeniibiM K Kopnycy bgcob h k HarpeBaTe.nK)'. Id,Gnb aaMbiKacT- 
CH COnpHKOCHOBGHHGM THTHH C Hai'pGBaTGJIGM npil JIGI'KOM 
naKVione nG4n OTiiocuTGJibno ocu BpamcnnH. 

TcMncpaTypa hsmgphgtch njiaTiiHO-nAaTiniopOAHGBOH TGp- 
MonapoH, CB 060 AHO bboahmoh b KBapuGBbiii qcxoji, nponyinGii- 
Hblii CKBOSb pGSHHOBblli yiLnOTHlUGJIb, a TaK>KG OnTHMGCKHM 
H paAnauHonubiM nupoMGTpaMH. riocjiGAinin HcnoJibBOBan 

47 



Saniti; 


5e 2010/01/25 : CIA-RDP80T00246A 


-1 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T0Q246A0321Q012Q0Q1-1 


TaK>Ke B KaqecTBe iiatMHKa TepMoperyjiBTopa b oribirax c 
AJIHTeJlbllOH BbI/iep>KKOii HaBeCKH IlplI BblCOKOl'i (CBbILUe 

1000°) TCMnepaType. 

ZtjiH OMHCTKii rasa noA AaBJicmieM ot He>KejiaTe./ibHbix 
npuMeceii (CO2, H2O, O2, H2S) cjiy>KaT norjioTiiTejibHbie co- 
CyAbl C TSepAblM H /KHAKHM norjioTHTe.njiMH. 

MrnoBeiiHbiH 11 cyMMapiibiii pacxoA rasa b npcAejiax 40 — 
800 HAjuac H3Mep5ieTca c TOMHOcrbK) ao 1 a qeTbipexKannji- 
AHpubiM peoMerpoM h MOKpbiM JiaOopaTopiibiM raarojibAe- 
pOM eMKOCTbKD 155 

ycTanoBKa ycneiLiHo npiiMeiieiia A^a iisyqeHiiH BJiimHiia 
AaBJienna na KnneTiiKy BoccTanoBJienMH /KejiesHoii pyAw ra- 
aoBbiMH cMecHMH pasJiHMHoro cocTasa, a TaK>Ke iia paBHo- 
Becnyio KOHneHipauHio KpeMiina b ^cejiese b npouecce yr.ne- 
TepMuqecKoro BoccTanoBJicHiiH Si02. 


\ A. A. BepmAtan u A. M. CaMapun 

' (HHcmumym MeniajiAypzuu AH CCCP) 

yCTAHOBKA AJIJl MSyHEHHJl KHHETHKH PEAKUHR 

BOCCTAHOBJ1EHH51 OKMCJlOB yrjlEPOAOM B BAKyyME 

Oniicana ycranoBKa, npuMeuBBUjaaca A-na nsyaenna kh- 
neTHKif peaKAHH yrjieTepMUMecKoro BoccTaiiOBJienHfl okhcjiob 
xpoMa H BaiiaAna. ycxaiioBKa coctoht h 3 nemi conpoinBjie- 
Hiffl H aHaJiwTHMecKHx BecoB. HarpeBaTe.nfaHbiM sjieMeHTOM 
CAy>KHT BOJibcj^paMOBaH cnupajib. 

ii3MepeHHH TeMneparyphi npoii3BOAHTCH rpaAynpoBKa 
nemi no mouihckth, norpeOHOH A^a pacnjiaBAeniia BemecTB c 
n3BecTHOH TeMnepaTypoH nAaBJiennH (weAb, unKejib, njiarii- 
lia). OlKaMHBaiOIAHft nOCT coctoht H 3 AH(j3(j3y3HOHHOrO Ma- 
cjiBHoro H MexaHHHecKoro iiacocoB. 

BaBemifBaiiHe npoH3BOAHTCH ira ojiCHTpoMarmiTHbix Bccax, 

noMeiueiiHbix b cTeKJianHbiH KOJinaK. 

Tok, HeoOxoAHiMbn'i a^hb npiiBeAemifl bccob b cocToaniie 
paBHOBCCHH, (j)HKCHpyeTCn nOTeHUHOMeTpOiM nn. 

ZtJia aanucH peayjibTaxoB BSEeuiiiBaHHa HcnojibaoBano 
c|DOT03AeKTpiiMec.Koe pe.ne. 

ripn OTKAOHCHUH BCCOB OT nOJIO>KeHIIH paBHOBCCHa (j)OTO- 
peAC BKJHoqaeT MOTopmiK, coeAnneHUbiH c abh>kkom peoxop- 
Aa. riepeMeiACHHe ABH>KKa peoxopAa BbisbiBacT naMeHCHHe 
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cHJibi TOKa B ueriH coJiCHOiiAa, ii bccw B 03Bpai.i.iai0Tcq b iic- 
xoAHoe nojio>Kei!ite. naAeinie iiaripaaveHii^ na oOpaauoBOM 
conpoTHBJieiiiiH, KOTOpoe noc/iCAOBarcvibiio BX/iioMCiio b iieiib 
cojicHOHAa, (|)HKCiipyeTca sJieKipoiiiibiM noTeiiiuio.MeTpoM. 
ToWHOCTb B3BeillHBamiH COCTaB.-'OlCT ±0,01 r. B IICHII MO/KHO 
HOJiyiHTb teMriepaTvpy ao 2000°. 


0 . B. r a A o X o'e 

(riHcniiimym xuMitii cii.tinccuiior. \aH CCCP) 

3AKAJIOMIIA51 MMKPCIlEHb HA TEMlIEPATypy AO 25CC° 

. Onucaiia newb A.na narpcBa cHanKaroB ii Apyrux xiaTcpiia- 
.fioB (pa3Mep KycKa 2 — 3 mm ). ! larpcBarejib iiaroTOBJiaeTca 
H3 BO;ib(l)paMOBOli ripOBOJlOKH. PaOOMCC npOCTpailCTBO IlCMll 
upeACTaBJiaeT co6oii mi.aiiHAp BbicoToii 20 m.m h AiiaMcrpOM 
5,5 — 6 mm . Cniipajib sauuiiueiia 3 — 5 TaiiTajioBbiMH sKpana- 

MH. OOpaaeib-HOMeiAaioT -b -ncHb h 3a-Ka.fHiBaieT npH hO’Moiiih 

criemiajibiioro npiicnocoOjieHiHi. COpacbiBainie oOpaana ii?. 
ropHneH 30Hbi riean npoiisBOAHTca cMeineitiie.M oiiopiioro 
cTep>KHH npii rioMOLuii Mariui'ra. 

OeMb HSOAiipyeTCH ot OKpy>Kaioii;eH cpcAbi KO.iiiaKOM iia 
MOAMdAGHOBOro CTCKAa. JI,AH 3BaKyaiJ,lHI CHCTCMbl CVlV/baT 
AHcj)(|)y3HOMiibiH M cj)opBaKyyMHbir[ iiacocbr. 2Via iiarpena o6- 
paaua ao 2500° TpedyexcH tok chaoh ao 40 a npii itanpHAvC- 
iiiiii 25 e. TciVinepaTypa iisMenneTca orn ii'iecKiiM ruipoMCTpoM, 
KOTOpblH rpaAyiipyCTCH no BCHieCTBaM c HSBOCTHOli Te.MIiepa- 
TypoH HAaBAeuHn (CaO • AI2O3 1600°, AI2O3 2050°, La203 
2320°; BeO 2520°), floAbayacb tcmh AvC BcipccTBaMH c h 3- 
BecTHoii TeivinepaTypoii nAaBAeiiiia, mo>kho oTrpaAynpoBaTb 
BOAbTiMCTp, HOKaSblBaiOLUHH IiailpH/KeilHe lia IiarpCBaTeAbHOH 
cniipaAH, II HanecTH iia hcm TeMiiepaTypiiyio iiiKaAy. 

OOpaaeA iiarpcBaeTca ao MaK'ciiMaAbHoii Tc.MiicpaTypbi 
3a 60 ceK. 6xAa>KAeHHe ao TCMnepaTypbi 500 — 600° iipoiicxo- 
AHT B TCMeinie 2 — 3 cgk. Becb oiibiT, BKAio'iaa ycraHOBKy ou- 
paapa, oTKaqKy cncTCMbi ii nanoAiiciiiic iinepTHbiM raaoM, 
AAHTCa lie dOAGC 15 MHH. 


4 CoBeu;;i!!iie no TexiiiiKC 
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B. C. M u X e e e 

(llH:iniimytn Meimi.j.typ^un AH CCCP) 

KOHTAKTHbin MtTO/l. ORPEiUiJI l;H TE/WnEPATypbl 
IIJIABJIEMHJ! METAJIJIOB H M EKOTOPbIX M ETAJIJI H 'I ECKH > 
CnjIABGB 

TcMneparypy KpncTaji,nii 3 amiii jierajuioB ii MeTii.wiii.ic 
CKHX cnjiauoB OiipeAejitiior TcpMonapaMn. rio.ibavacb rp; 
. ^ KpBBoil T. a. 4. c.- rciMnepaTypa, u.,,,, oim 

TOMn ^ nonpaBKoii na aocojiiomo Mepiic 

Dbl friairio.m'’''' " cnocoGbi onpeAejieiiiia TeMiieparx 

4 ec, H rn niipocKorir 

rnpRP^ rn ^ KepaMHMecKHx KOirycOB npii iix \\^\ 

ipciie), cpaBHHie/ibiibie ciioco 6 bi usMepeiiim TeMneoaTvni 

paanoB H iiooie/iyiomero iiayBeinfH MiiKpocTpvKTvpbi ii vcra 

i\p iiaMajia oii./idB./ieinin criJiaBOB). 

ycTaiiOBJieiio, HTO HBMepeiine TeMnepaTvpbi Merajina i 
; > “CTon,,,.,,., np„„oMom„- ?ep,v,onapb; an 

. eiCH 6 oaee oobeKTiiBnbiM ii roMiibiM MerofloM nf, cpaniie 
HOC ykd 3 a]ii]biM]i Bbiuie >ipyrnjin MeTo;iaMn. l 5 o./iee tomhhc 

' no mo^ct Aarb n tom cav 

, lopaniiH crian HenocpeACTBeniio Cvaer BBeaeii 

MornTi'’r''w,!b’" imepuHR ropaaero cnaa rep- 

Monapb. oyaer cBcaeiia k MaauM flo.naM ccKviiabr. OflNako 

6 oabmoro KoaimecTBa >KiWKoro 

c mn TPm r pacnaaBaemis, ropaaero 

I icp.Monapbi npii oecbMa flanreabHOM [spcMemi aacTbiea- 

iiHH pacrijiaBjiCHHoro Merajuia. 

npoiiSBOAnaocb itsMepeniie T. 3 a c 
MO 3 0 ^''^'''''™“'''°''' “"P'"<oc«08enirn ropaaero cnaa rep- 
Zmaano I "p"''''"" oSpasyiomeiica e tohkc 

^ 060 ' a ^ ,r^ ’• " pacHTTaBaenHa MeTa.ianaecKo- 

"".P^'w. iioA AeiicTBneM.3AeKTpiinecKoro TOKa 

Meiui imTb'Io"''! MCTOAa no penepubiM ToanaM 

no b " MCb-inefleHa npo- 

CTpoina •nHBTrr^ ''“■'''‘■'l>P8'''-TaHTaAouoii repMonapbi. no- 
poena hpiiBaa r. a. a. c. — TCMnepaiypa, ycraiioBAeiio, aro 

craer c ^3 1,'°'^'"'"'""='' ^'^MnepaTypbi nenpepbiBno B03pa- 

o,P ;io 20,5 MB, ripoxoAHT ripii TeMnepaiype — 2200° 
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aepea MaKCUMVM, KoropoMy cooTBCTCTBycT t. 3 . A- c. 21,2 mg, 

II iipn nocjie;iyio!.neM noBbiujeniiii TeMnepaiypH npiiBaa cmi- 
/KaercB k ocii TeMiieparyp. TaKUM oOpaao.M, npiiMeiieimc 
BO.nbcj)paM-TanTa.noBori TcpMonapbi bo3mo>kiio tojibko A.na 
ii3MepciiHa TeMneparypbi MCiiee 2000°. 

BcncACTBue Toro. bto BO.nb(j)pa.M n Taura;! ciiAbno okh- 
c.nBioTca Ha bobavxg, repMonapa. cocraBJicHuaH na anix mc- 
TaJl.nOB, MO/KCT npiiMeuHTbCH TOJibKO B BaKVVMe n.:iH B cMic- 
mia.Mbiibix BainHTiibix cpe;iax. 

npoBCAena rpa/iyiipoBKa KOiiraKTiibiM mctoao.m n.naTHUO- 
iiJiaTHHopo/HieBoii ''repMOiiapbi. iiocrpocua AnarpaMNia 
T. 3. A- c. — TeMiiepaTypa. ycTaiioBaciio, mto Kpimaa r. 3. zi- c. 
B HHTepBaJie 1084— 1500° iis-MeiiaeTCH homth no npaMofi .nii- 

HHH. 

ripn noMoimi njiaTHHo-n./iaTiiHOpo:nieBOii rep-vionapbi A-aa 
oripeAeziemiB KOnraKTiibiM mctoaom TeMiicpaTyp n.'iaB.'icHiiH 
MGTa^^lAHHeCKHX CnJIHBOB HOCTpoeiibi /iiiarpaM.Mbi linaBKOCTil 
cHCTeM THjaii — xpoM; Tiixaii — a.fiiOMinmii (ao 107 o A 1 ), 
,[„Ke.rib — moahOach (ao 35,9% A\o) . no.-iyncHiibic AnarpaM- 
M bi njiaBKOCTH nocneAinix zvBvx cHCTe-M xopoiHO Gor.nacyioTai 
c .niiTepaTypiibiMH AaintbiMii. 

KoirraKTiibHi mctoa nosBOAHex oripcAeAaxb xe.Mneparypy 

IIAaBAenilH XIlMIlMeCKlI MHCXBIX MCXHAAOB ii pa3AHMHbIX MCiaA- 
AimecKHX criAaBOB ii iia ochobg noAyHeiiHbix Aainibix cxpoiiib 
ZUiarpaMMbi nAaBKOCxii./iBOniibix n Oozice cao/kiibix mcxhaah- 
qecKHX CHCxeM, KpiicxaAAHayiomiixcH c oCpaaoBaniieM xBcp- 
AblX paCXBOpOB. B 3X0M OXHOLUeHHlI KOHXaKXHbiH iMGXOA AB- 
AHGXCH BGCXpMa HCHHbIM B oOAaCXH (jHlBHKO-XII.MHMGCKOrO aiia- 
AH3a MCXaAAHMGCKHX CHCXCM lia OCHOBC XyrOHAaBKlIX MGXaA- 
AOB H B oOAaCXH MGXBA AypniMCCKOrO npOHSBOACXBa pa3AlIM- 
HblX CAOHOIOAGnipOBaiHlblX CIlAaBOB, XCMilCpaxypa HAaBAC- 
HHA KOXOpbIX HG!l3BGCXHa. 


4 -^ 
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B. C. M u X e e n 

(I I n.-tnitt>iym Menuij.iypi'.iiu AH CCC/’) 

KOHTAKTHbll^l A\bTO/l, OnPE/llZJI CH MJJ TEMflEPATypbl 
IFJJABJIEHHJI AAETAJFJIOB H MEKOTOPbIX METAJIJI HMECKMX 

CnjlABOB 


iCMrieparypy KpiicTaji.nii3auHH Meia.iuioB h Merajuiinie- 
cKiix ciinaBOB oiipeAejiaiOT TepMonapa.MH, rio.;ib3vacb rpa- 
^•-•'•eMncparypa, hjih oi.r..- 
^ nonpaBKOM iia aoco.-iionio Mepiioe 
“ Apynie cnoco6bi oripe/iejieniia leMriepaTv- 
iien M f — nn^ Mera.i.noB ii cn.iaBoo (naripiiMep, nnpocKoriii- 
rnPMP P CK^noHCHHio KepawiiMecKiix kohvcob iipn iix iia- 
pcBe), cpamiine/ibiibie ciiocoGbi HBMepeima TeMnepaTvpbi 

paailOB II nocvie/iyiomero iiayvieHiiH MHKpocrpvKTvpbi ii vcra- 
lyp iia lajia oiiJiaB.rieHHB crijiaBOB). 

Tfi'inep.axy.p.bi .Metajuia n 

nPH noMOLUH TcpMonapbi SID- 

. eicsi oo^iee oSbeKTiiBUbiM ii Toanbiii .vieroiiOM no cpaBiie- 
Hio c vKaBaniibiMn Bbime apyrnMii MeroflaMii, Bojiee ro.inbie 
I OKaaainKi Te.MnepaTypbi repMonapa Moacer .aaib i, tom c^v- 
idc CLjTii ee lopamin crian nenocpeacTBeiino 6\pTeT BBeueji 
i paciijiaB, irppi btom Tenaouan nueppiiH ropnnero criaa Tep-' 
Monapbi oyiier CBe;ieHa k MajibiM no.mu ceKymibi. O/uiai o 
njMepenne TeMiiepaTypu Coabuioro KOJinnecTBa aiiiTKoro 
, BC-acACTBiie pacnjiaBdieinia lopaMero 

ciua lepMonapu npn BecbMa AJiiiTCJibriOM BpeMenii aacTbiaa- 
iina pacrijiaBjiCMHoro MCTajiJia. 

B /laiiMOH padoie npoM3BO/uwocb iiSMepeHiie t. 3 n c 

rma'IiJl o6pa3yioii,eHc. b Tonie 

rbiouia^bio 1—2 mm^ b MOMeur pacnjiaBjieHiia Meia^njiimecKo- 
lo (^paaua noA AeiicTBiieM SAeKipimecKoro toko 

MP-, , Mexoaa no penepn'biM TOMKaM 
.vie »[, niihe,/in, a;t',iie3a, TifTana, iiiio6Hn n Moaii6aeiia npo- 
'''■TaHTaaoBoii repMonapbi. lio- 
u poena kpiiBaa r. 3. ,t. c. — TCMneparypa, ycTaiioBaeiio, mto 

CTacT t- n K xeMneparypu nenpepbiBno Boapa- 

<- 10,0 AO 2U,5 MB, npoxoAiiT ripii 're.MnepaTvpe 2200° 


<icpe3 MaKCIlMVM. KOTOpOiMy COOTBCTCTByCT T. 3. A- C. 21.- 
II Iipii iioGJiGAVioiiieM noBbiuiemiM TeMnepaiyphi KpiiBaa ciiii- 
/KaeTCB K ocii TeMiiepaiyp. TaKiiM oOpaaoM, npiiMCiieHue 
BO.iibc|ipaM-Tairra.nor.ori TCpMOiiapbi bo3mo>kiio TO.nbKO A.na 

•HBMepeHiiB TCMiiepaTyphi Meiiee 2000°. 

BaneACTBiie Toro, mto BO,ab(lDpaM ii TanTa.,a cii.^biio okii- 
c-nnioTCM na BOSAyxe, rep-Monapa. GOCTaB.;iCHHaB 113 3tiix mc- 
Ta.ri,noB. MO/Ker npiiMeiiMThCM tojibko b BaKvvMe iiaii b cmic- 
uiia..nbHbix 3aiiiuTHbix cpeAax. 

ripoBeAeiia rpa/iyiipoBKa KoirraK-nibi.M mctoaom n.naniiio- 
iTnaTiiHopoAHeBOH ' 'rep.MOiiapbi, nocrpoeiia AnarpaMMa 
T 3. A- c. — TeMiiepaTypa. ycTaiiOB.aeiio, mto KpiiBaa r. 3. A- c. 
B iiHTepBaAe 1084 — 1500° iiaMeuiieTCM noMTit no ripnMoii .nii- 

ripn noMomn n.naTHHo-n.naTiinopo:iiieBoii TepMoriapbi a-t^ 
onpeAeAeiiiiM KoiiTaKTiibiM mctoaom TCMiicpaTyp n.'iaB.aciinM 
MCTa-riAiiMCCKiix cn.aaBOB iiocTpocHbi AiiarpaMMb! iiAaBKOCin 
cncTGM THTaii — .\p0-M', TMTaH — a.niOMMinni (ao 10 /o ^ j? 
HnKc.nb-MOAM6ACM (AO 35,9% A\o) . rio.ayMCHHbic AuarpaM- 
Mbi runaBKOCTH nocAGAini.x aby.x ciictgm xopouJO connacyiOTCM 
C .ilMTCpaTVpHblMH AailHblMM. 

KoirraKTHbin mctoa no3BO.nBGT onpcAC..'iMTb TCMUcpaTypy 
nAaB./ICHim XIIMIIMCCKH MlICTbIX MCraJIAOB 11 pa3.;IMMHbIX MGia.n- 
AHM6CKHX CHAaBOB H HB OCHOBG n0.nyMClIH blX AailUblX CTpOllTb 
AiiarpaMMbi nAaBKOCTii-ARoinibix n Oo.acc c.nO/Kiibix MCTa.n.nii- 
MGCKHX CHCTC.M, KpncTa.n.nii3yioi.iJ,HXCM c oOpasoBannCM TBcp- 
AblX paCTBOpOB. B 3T0M OTMOIUGIIHII KOllTaKTIIblll MGTO;l MB- 
./IHGTCA BGCbMa UGHHblM B o6.naCTII {j)H3HKO-.XlIMnMCCKOrO 3113- 
jiiiaa MeTajiAHMGCKiix chctgm iia ochobg Tyron.iaBKHX .MGTaji- 
.aoB H B o6.nacTH MGTa.a.aypriiMGCKoro npOM3BOACTBa pa3.niiM- 
■ iibix c.noA\HO.ncrMpoBaH!ibix cri.naBOB, TCMUcparypa riAaB.ac- 
HHM KOTOpbIX llCII3BGCTHa. 
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- t pc M a H K o, r, u. 3y dtiAoea u JI. A.l'oecc :: a i 
(ItHcnuiniym Mcma.i.wKeimMuun AH yCCt-) 

O CTPOEHHH CnjIABOB CHCTEMbl XPOM - HHOKHH 

=£:pi=“2=-=“"'“ 

B a;uuBnro,fr™oc:i,;r'a,™£nr^ 

BOB'tcaiarr'npM^Ton"^ o6|>a6ora„Hux cn^a- 

TeKn,£rHrrpal;B,l;f 3 ept''T^ 

HtloCHH KOJIIiqeCTBO SBTeKTHni coAep>KamiH 

cuMyMa npi, 33 J Nh ‘''aK- 

Me>K/iv 33 H MU ' cixrrfMecK'an lO’^iKa iiaxO''uiTcn 
craty '' "° ^"^‘'‘"“‘>,,0 G.a,oKe k nepooMy co 

3veTC“''“lZMeTKoe"^ BByaaeMOM cncre.Me o 6 pa- 

47,30/0 Nb 3 to coeiimiGHHP coiiep>Kainee oko./ 1 o 

TeMneparvpa SBieKT ecro/i rn^ aHieKTiiKn. 

c iBepabKM paTi ofo 1 ' ^ HnTepMeTa.n,ar,- 

3 BTCKT.P,e'c'Knfi , ,3 3 l'% bT '' 

TajijiHtfecKoro coeairFromro ^ " Bec. Nb; SBTeKTirka mg- 

BHoann KpHCTa.fi.fiH 3 VGTCfl npH^TzIo^’ pacTBopoM na ociroBG 
CraB 66 % BGC. Nb. ' 3 BTGKTimGCKIiH co- 

£lbiG pBCTBopw"'pfcTRom'lv^^^ o 6 pa 3 yioTca nGpBHmiblG TBGp- 
cocTaB^rineT oKo.fio 3% bgc. ' >^Po.Me npn 1350^^ 
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fi. H. O A b lu a H c i: n u 

(HHniiiitnyttt ,’eo.ioi'U'ie<:h!i.\' nayK AH CCCP) 

M 3 y Mti H H f: B bl C 0 K O T E M R E P A T Y P H bl .\ P A li U O’ li E C H li 
METOJIOM nAAAfOlUEll KPyilMHKH 

PaCCMOrpGHbl OCHOBHblG SKCnGpHMGIITa.nbllbie TpyVUlOCTH 
iipii iicc.nGAOBaHUH paBHOBGcm'i b o 6 jiacTii TGMUGparyp CBbi- 
lue 2000 °. PaapaSoraH tgopgthmgckii h iipoBcpcii iia chctc- 
MG MgO — Si 02 HOBblii MGTOA HSy’MGHUH paBHOBGCIlH, HC- 
nojibsyiomiiii 6 ojibiijyio cKopocTb npoucccoB ripn BbicoKiix 
TGMnGpaiypax. 

OribiTbi npoBOiui.nnc’. wa rgmh c iias j)GBaTG./iGM. Bbino.nuGn- 
HblM B BHAG rpacj)llTOBOil TpyObI AJlHlUJli 800 MM H BHyrpGll- 
MiiM AnaMCTpoM 17 MM. B RGMii jiocTiirajiacb TCMFicparypa 
AO 3000 °. TcMiiGpaTvpy nsiMcpHAH oiiTuqGCKUM rnipoMCTpoM. 

PlaywacMbic BGiuccTBa c})opMOBaAHCb b raOjiGiKii, o 6 >ku- 
rajiucb, ApoOii.nucb h paccGiiBa.nucb iia npyrimiKii AnaMerpoM 
0,2 — 0 , 5 . ..VLU., MGTOA-T.p.e 6 y:G:i: T.m.a.TG.ii b ii o i:o i icxnp an i oi. i.li i g p c - 
MGiuiiBaHMB npcnaparoB. 

Mgtoa onpoOoBan a-hb oiipCAG-nGiniB TCMncpaTyp ii.’iaB.fic- 
iiHH CaO, Bgo, Mo h criJiaBOB Mo — \V, a bbtgm ii a^oi npo- 
BGpKii AiiarpaMMbi coctobhiib MgO — Si02. 

ToMncpaiypa n.naB.riGiiHfi MgO onpGAG.nci!a OKCTpaiio.'in- 
iiHcii n paBna 2940 °. 


A. n. n po H os 

(HHcmuniym Meinoji.iyppiiii AH CCCD 

MCCJIEAOBAHHE CBOHCTB >KEJI ESO-V EJI EPO/UlCTblX 
M CnEU.HAJIbHbIX CnJlABOB B >KHAKOM COCT051HHH 
H nPH TEMHEPATyPE KPHCTAJUl M3AUH M 


B aaAaMV iiccjiGAOBaiiiiH bxoamjio oripGAGACiiiiG >khako- 
TGKy<-IGCTn, riAaCTlIMHOCTH npn TCMIlGpaTypG KpilCTa.ri.;Ill3aiUIIl, 
TGMnGpaTypbi jiUKBiiAjyca, ycaAKH b nponGCCG KpiiCTaJi.nuBa- 
UMn H AaJibHGHUJGro ox.ria>KAeHiiB. 

Ha npuOopOB npiiMCHHG.Mbix A^ia onpcACJiGHiia /kmako- 
TCKyqGCTii crajin, naiiOo.nGC vAodiibiM A<'in npaKTiiMCCKoro 
npilMGIIGilllH B liaCTOBLUGG BpGMB HBAHCTCH HpilOop HgXGMA- 

311-CaMapHHa (V-oOpaaiiaa npoOa). KpoMe onpGAe.nGHioi 
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/KIi;iKOTCKyM.'CTII, ^TOT IipiIOOp MO>l<lIO Jc\K'A<G IipiICIiOCOOIiTL 
onpe/iejiciiiiH Apyroii RaH^iioii xapaKTepiicniKii Mera.n- 
• la ciiocoCnocTii iipoiiBocrojiTb ycaAOHHbhM iianpa/KeimaM 
iipif TeMiiepaTvpe KpHCTajiJiiiaauiiii mjim (IniiSKon k iieii. 

/KiiAKOTeKyMCCTb Me-ra.n.na, aaBiicamaa or ero bhskoctii. 
iiOBepxiiocTHoro HaT^i/KGuiia ii oOpaaoBaiinFi rioBepxiiocTHbix 
OMiCMbix fiJieilOK, npii oiviiiBKe c./ihtkob itMeer 6o./ibuioe 3iia- 
Meniie. H3 il)aKTopoB, onpeAe.fiHioiuiix /xiiAKoreKywecTb, b 

yC.dOBllJIX IipOM3BOACTBa CTaJIbUbiX CJIIITKOB IIMGCT 3HaMeMlie 
B^SKocib cli.naBa. Or 3Toro CBoiicTBa aaBiiciir cKopocTb pa 3 - 
jiMBKii It ti./ioniocTb crpoentfH c.iiiiTKa. cnocoGitocrb nponiiTi-j- 
Baib ycaAOHUbie nopw, o6pa3ytoiiuiecn b neHinajibiibix soiiax 

G.tlHTKOB. 

llpii leMiieparype i!ii>t<e .niiKBUAV’ca TeMeiuie cTa.nii no 
xojiOAiio.v]y amthmkobomv Kaiia.ny, noBHAtiMOMyx HeB03M0>t<- 
110. Pl3 60 otibiTOB no 3aMepy TeMrieparypbi >f<iiAKOii cia.nii 
B npouecce paa^niiBKii b npoiMe/f<yToai)OM kobuic To.nbKo o/uin 
pas y/ia.^iocb sapeniCTpiipoBaTb c.nyiiai'i paa.nuBKii- ] -r.c-Ta.jin 
c TeMfiepaTypoii iia 4° iin>xe TeMrieparypbi JiiiKBiiAVca b kom- 
-.i.ic_p.a 3 jm I BK I i_n jia BK-H— n po^roA-jK-a B i:u e li c a“24''M i r 1 1 ”! i pi i~cTrrrbHf P 
paaorpeTOM npoMe>KyTomiOM jimthiikobom .ycrpoi'icTBe. non 
Ma.aoM neperpeue Merajui, Kax ripaBii.tio, aa’cTbiBa.n b .-iiiriin- 
KOBOM Kaiia.fie. flo iipoOe iia >KiiAKOTeKyMecTb HexeiiAaii- 
Ca.Mapiiiia mo/kmo oripeAC.tiHTb >KHAKoreKyMecTb CTa,ai{ npii 
neperpeue hba .aiiKBiiAycoM (iie Meiiee 
10). Crajib c 6o.-iee hiiskhm neperpeiiOM 'npii sano.aiiciiiiM 
cjjopMbi TepaeT neperpee h iie saTeKaer b vskmu Kaiia.i li.riii 
sareKaer i v/ia na 2—3 cm . 

Bc-aeACTBiie OojibmoH iiiiTencnBiiocTii ox.na/XAeHiia toh- 
KH.\ oOpasuoB B .MeTaji.niiMecKOH (|)op.Me ii criiipa.nif, sajinBae- 
Muii B 3eM.nB]iyio (j)op.\iy, arn npo5bi cpaBiiine.nbno .Ma.io 
MyBCTBi[Te.ribiibi k OojibuioMy rieperpeuv hba TeMneparypoii 
.aiiKBiiAyca, no oim MyBCTBiire.nbiibi k H 3Meneinno co/rep/Ka- 
liiifi neMeTa./i.iinMecKnx BK.aioMeiiiiii. To ii Apvroe aB./iaerca 
AocToifiicTBOM npo_6.. ■ _ ' , 

CoBMecTMoe oiipeii,e.neHHe >KiiAKOTeKynecTH h ri-tiactini- 
iiocTi! cTa.riii ripii KpiiCTa./iJiii 3 amiii npeAcraB.rifieT Oo.ibiuoii 
nil I epee. Hacro BbicoKiie iiOKaaaTe.aii /xiiAKOTeKvwecTii ii n.na- 
CTIBIHOCTH coBnaAaioT. Ecah HcribiTaiiHA Iia >XHAKOTeKy- 
MecTb Ii n.nacTHMiiocTb npoiiaBOABTCB ripii oAiinaKOBOM nepe- 
ipeBe iiaA AnKBiiAycoM, to no npoOe iia AviiAKOTeKyqecTb ii 
IIAaCTHMIlOCTb .MO>XHO OUeilllTb CBOIlCTBa TOFO IIAH Hlioro 
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cnjiaea pasiibix n.naBOK. OAnaxo eerb xiapKii cia.m, Koropbic 
AaiOT BbicoKiie noKaBareAii /KiiAKOTeKyMecrii it ii.iacTHMHOCTii 
iieaaBHCiiMO or Be-iuiMiiiibi iieperpeBa. 

OripeAeAeiiiie ycaAKii cra.riii iipii KpiicTajiAitsaiuin nMeer 
TaK>xe Oo.iibiiioe SHaMeiiue. BnaHeHiie iiMceT iie ro.ibKO ooiuavi 
BCJiii'-iniia ycaAKH, no n iiirreHCiiBHOCTb ee pasBiirna b npo- 
uecce KpucTajuniaaiuiH n npii re.vinepaType, oahskoh k neii. 
B 3T0T .MOMeiiT B MeTaA.'ie BOBHiiKaiOT ropuMiie Tpeiiunibi, 
ec.nH iiMeeTcn TopMouxeiuie lyca/iKu. Xoru 3 tii Tpenunibi moi vt 
BOSH iiKarb B Meraji.iie b ero TBepAO-zKiiAKOM cocrouHiin, t. e. 
KorAa B ne.M oOpasoBaACu cruioiiinoii cxeACT KpncraJuiOB n 
eiue ocTaiorcu npoCAOUKii /kiiaboctu, no, kuk iipaBiMio, si a 

>KHAKOCTb B CJIHTKaX UvCAeSO-yrAepOAHCTblX ClIJiaBOB He 3a- 
iioAHueT oOpasyiomnxcH Tpeimin.. PasBiiTiie ycaAKii, onepe- 
/xaiomee paBBiiTiie npounocTiibix n njiacrnuecKiix cbohctb 
MeraAJia, uBJiuercn ociioBiion npninnioii oOpaaOBannu rop>i- 
>mx Tpeiuini. 


— Ij-Ar-A-H-d-p e e e-ii-Br -a- P-o-e-e-H-fi-e-p-i 

(jh'HIIHi'.fHld} 

AirrOMATHMECKAJI UBHTOBA51 riMPOMlAPHM >KIUIKCII 
CTAJIH B MAPTIAHOBCKOA; nPOH3RO;iCTBE 

rkoiouxiiTeJibiibie peayvibraTbi na.Mepeiniu iiBeTHOii Te.vi- 
iiepaiypbi a-aiAKOH CTajin paanooOpaanbix xiapoK b Banne 
II cipve, npoBeAeniibie na jiaOoparopnon neun npn no.viomii 
UBei'OBOro nnpoMeTpa 14,311-2, no3BOAH.nn nepeiiTii k Koiirpo- 
.riio /KiiAKoro iMeTa.ti.aa b v'caobhux MaprcnoBCKOro nponsBOA- 
CTBa. 

Ha ociiOBanini paOoT, npoBeAeiiHbix na MaprenoBCKOii 
neun, vAa.nocb paapaOoTai’b MeroAUKy i!a.ue/KHoro Te.Miiepa- 
Tvpnoro KOHTpoJiu npH. noMOimi 11311-2 xaK no xoAy xiapre- 
iiOBCKoro npouecca (nyTeM perncTpaumi c nimromiOH imep- 
unoHHOCTbio TeMnepaTypbi MeTa.n.rTa b cneuuaAbHOH iipoOHOfi 
.noAN'Ke), Tax ii npn Bbinycxe MeTa.iAa, na >Ke.nG6e MaprenoB- 
CKOii iieMii II na pasAUBKe. 

Cncre.MarnMecKoe npiiMeneinie npnoopa^ 11311-2 A-au 
KoiiTpo-nu reMiiepaTy-pbi cipyii cTaAn na /Koriooe npn Bbinycxe 
113 MaprenoBCKon iieMii noxasaAo naAeU'tnocTb iiaMepeHini, 
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CEKUM^ HOBbIX METOAOB RJIABKM, nOJlYHEHM^l 
M AHAJ1M3A HHCTbIX METAJIJIOB 


A. A. <t> oze A b 

( I'lHCinumyin Menm.iAy pcuu AH CCCP) 


BECTHTEJIbHAH HJIABKA HPH H H^iyKUHOH HOM HAEPEBE 

Anajiiia. paSoT-bi. - iin/iy-Kmioiinbix . .Jia6opa,T.opnbix. . neueii. 
noKasbiBaeT B03M0>KH0CTb iiarpcBa h iiJiaBJicniiH MerajiJia co 
siiaMiiTejibHO MeiibUJUMH noiepHMii Mou;iiOCTii, mbm b iiacroa- 
mee BpeMB. 

ripn SOJlbUIoil MOLUHOCTH MGTa.njl MO>KliO RJiaBUTb 13 
MGAHOM KpiiCTa.n.THsaTope H.nn na rapHnca>Ke. npiiBeACHbi 
cxe.Mbi ycrpoHCTB A*na nojiyMeiina CJinTKa b mcahom KpiicTa.n- 
jiHaarope 113 npon.naBAaeMbix UHJinHApimecKiix aaroTOBOK n 
AJia njiaBKn b MeTajumaiipoBaHHOM rpa(})iiTOBOiM iijih cnpec- 
coBanHOM II3 Mera.ii.mmeCKoro nopoiiiKa rnivie. 

flojie 6o.iibmori Hanpa>KeHMOCTn Buyipn iinAyKTOpa Bbi- 
TecHflCT pacnAaBJieiiHbiH Meia.'Ui b ciopony no.fia c Meubmen 
Hanpfl^ceHHOCTbio. flpii moiahoctm 1,7 kqt iiaA iiHAyKTopoM 
CB060AHO njiaBaer MeAiiaa BopoHKa c rpysoM bccom 4,9 kz . 
riojie BbiTecHHCT >khakiih ajiiOMiiHUM 113 KpiicTa-nJiiisaTopa 
BBepx B BiiAe A.niHHnoro CTOJiCjiKa. TaniiM nyreM iianoJiHH.aii 
aviiAKUM MerajiAOM ii3.no>Kiiiiubi, naxoAUBiuiieca iiaA hhav'k- 
TopoM. Ilpii norpy>KeHi!ii iiiiAyKTOpa b >KiiAKnri a.niOMHuin'i 
He npOHCxoAHJio KopoxKoro aaMbiKamia, Taw kzk no.rre otpo- 
HHCT Me'ra.iiji or BiiTKa niiAyKTopa. Flpii oecTiireJibHoii n.naB- 
Ke cyiACCTByeT onacnocrb BbiTeKamia tohkoh crpyii pacn.naB- 
AGHHoro MGTaAAa H3 o6Li;ero 06'beMa, n.naBaiomero b bo 3 - 
Ayxe. 

5 CoBcmaiiiie no tcxhiikc 57 
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npeAjio>KeHa KOncTpyKpHH mi/iyKTopa, niiraeMoro iiBVMFi 
^acToraMH, h 3 KOTopbix o/uia no/uiep>KiiBaeT Merajui bo bbg- 
menHOM cocTOHHHii, /ipyran oruiaEiJiHer ero. Hpn usMeHemni 
HaiipH>KeiiHOCTn H qacTOPbi riojm H3MenfleTca iuiaMerp crpyii 
Mera.iJia, npoxo/iHipero Mepe3 iiiiAVKTop. Crpvio a.nioMHiiHH 
xaKHM cnoco6oM yMeiibLua.nii b 10 paa. 3 to myienne mo>kiio 
iicnojib30BaTb npn HenpepbiBHOii paajiiiBKe CTa.;in, npn ne- 
eCJIM BBO/UITb HUAyKTOp BHVTpb 

OnncaF4 cnocoC njiaBjieiinn pnt|3.nei!bix aaroiOBOK Morv- 
mHH HafiTH npHNienenne b aoriHofi njiaBKC MexajiJia. 


A. 5. BepesuH u K). At. CmenanoB 

(JleHUHk'padcKiiit (fiiiauKo-mexHU'tecKin't iiHCtnumym AH CCCT) 

nOJiyHEHHE AJlfOMHHHH BbICOKOH HHCTOTbl 
METOilOM 30HH0PI n/IABKM 


B CBH3H c noXpeOHOCXbFO (j)F13FiKFF B nOJFynpOBO/FFFFFKOBbFX 
MaxepFFa.nax BoaiFFFKJFa 3a/F,aqa nojFyqeiFFia aVFiOMFFFFiFa BbFco- 
KOF'i MFFCxoxbi c C0Aep>KaHFFeiM npFFMecefi Fie Oojiee 10 

HaFF6o.fFee MFFCTbFFl a.EFFOMFFFiFlH, BbFFF VCKaGM blFl HaUJCFF HpO- 
MbiuiJieHHocxbFo, MapFxH AB-OOO c0Aep>KHT 3-10'‘^— 5- 10*'*% 
npHMeceft. 

ZIjih nojiyqeiFHa ajiFOMUFiHR xpeOyeMofr qHcxoxi^i aBiopa- 
MH 6bIJj npFFMeFFCH MGXOA 30FFFFOFF BJiaBKFF, C yCOeXOM npFFMC- 
HHBLUHHCH paiFCC /IJIH no’jFyqeilFFa MFFCXOrO F'epMaFFFFH IF KPCM- 
HHH. ^ 

3cj)(})eKXHBHocxb OMHcxKFi OX npHMcceH onpeAejFaeTCH koscIj- 
(pHUHCFixoM pacnpeAejFeiFFia fix, KoxopbFft npe^tcraBJiHex co- 
6 oh oxHOiaeFFFFe KOFineHxpai^FFFi npriMeceFi b KpFFCxa/Fjie fi pac- 
FivTaae npFF paeFFOBeciFOM npoFxecce KpFFCxa.njFFF3aiuFFi: 



3F^a^eF^F^e K oObFqFio MeubFue e/XFiFiFFF^bF, xaK Kax pacxBo- 
pHMocxb npHiVieceib xaK npaBFFJio, VBejiFFMFfBaexcH npn pac- 
n.iaBJFeiFFFFF. 

K03cj)c{)HUHeHT pacnpeiiejieFiHH Mo>KeT Obixb BbuvHcjieH 
no cooxBexcxByfomcH /iFiarpaMXFe cocxohhffh. ffo 3to aaxpy^- 
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HeHO FieonpeAe^neF^HOcxbio xo/ia kpffbfjfx .iFFFKBFF/i,vc fi cojfffavc 
npFI OqCHb XFajlblX KOHFieFFXpaFOFBX BXOpOI'O KOMFFOFieHXa, no- 
axOiViy oobF^MO Fv 0 ^cjKj)Fl^F^eFFT pacnpe/ie.ieiFHH oripenejiaexcn 
onbFTiFbFiVF nyxeM. 

Abxopbi OFipeaejiajiFF K A-fia npFFMecefi (Me;ib, KpeMFFHFi, 
>KejFe 30 , MariFFiii) \Fexo;FOM BbipaFUFiBaFiFia MajForo KpFFCxa.nJia 
FF 3 6 o.nbiiForo oOiaeMa. flpFF 3 xom Mexo;ie b npoFiecce pocxa 
KpncxajF.Ta KOFFueiFxpaFuiH npHiVieceFl b pacFF-aaBe ocxaexcH 
npaKXFmecKH nocxo^iMFioFi if K onpeAe^inexcfi FFerFocpe;^,cxBeF^- 
IFO FF 3 V'KaaaHFFOI'O COOXHOFUeiFFFR. 

AjiioiVffihfff'f pacFFJFaBJFaexca b rpac))HX 0 B 0 M XFFne cmko- 
CXblO 1,5 A. SaxpaBKOH CJIVJKFFX ajlFOMFIHFFeBbFFi (AB-OOO) 
KBaApaxFFbiFi cxepaveHb ccMeFiFieM 16 mm~ ff ajiifhofi 20 mm. 
CKopocxb BbFXJirFFBaFFFFH cocxaBjFHJia 5 mmJhqc. Ona, no jffi- 
xepaxypiFbFM AaHFibFM, oOecneMFiBaex ycjioBFFJi F\pFicxa.ii.nFi 3 a- 
FIFIH, 6 JFFF 3 KFie K paBHOBeCIFbFXF. floC.He 3 MaC. CKOpOCXb BbFpa- 
Lii,FiBaFFFia rFo;F,FniMa.nacb ao 20 cmIhqc. flpn xaxoF-F cKopocxFi 
3 aMexHoro-pa 3 AejFeHFFH iie npoFicxoAHJFo ff Cs= Ci. 

Ko 3 (J)c}nFUMeHx K onpeAe.?iH.nca jFa^ AaHFFbix cneKxpajibHO- 
ro aHa.TFFsa Fia yqacxKC, BbFpaFneFFFFOM co cKopocxbio 
5 mmIhhc. 

riOJiyqeHHbie 3HaMeiFIia cpaBFFFFBaJlIiCb C BblMlFC/ieHIFbFMH H3 
AH a rp a m m bf cocxo a f i ff h . 

Xopoiuee coBnaAeiFiie oxwcMajiccb xoabko K mgah, 
xaK KaK Fia AnarpaMMc Cu — Al ahhffif coAiiAVca if jiiikbif- 
Ayca HMeiox nocxoHHHbiiF naiwioH ii K. iie saBiFciix ox KOHij,eH- 

XpaUIFFF. 

ripiF npOBeACHIFH 30 HHOF"f n.naBKH 1\ MOHxGX ObIXb BblMHC- 
.neiFo II 3 aiiajiFFBa Kpiisbix saBiFciiMocxii KoiiueiixpaniiFi ox 
AAFIHbF CXepH\HH HpIF paBHOBCCIIblX yCJIOBIIflX KpiFcxa./i.aFFsa- 
UHH. Tax icaiv pasHOBecHbie ycJioBUH Kpncxa,ajiii 3 aLuiH iie co- 
OjiFOAaioxca, xo Moryx obixb rioAyqeHbi xoJibKo BHaqeuHn 3 (})- 
(j)eKXFiBHbix K 03 (} 3 cjDiiuiieHX 0 B pacnpeAeJiGHFia, cpaBHeiiiie ko- 
xopbix c HcxHiiHbiiMH no 3 BOABex Bbiopaxb npaBH,?IbHb!iF pe- 
■>KHM. - - ------ 

SoHnan OAaBKa ajiioMiFiFifH npoBOAiuiacb b rpa(jjHxoBbix 
AOAOMKax npiF BaKyvMe 10 '“ mm pr. ct. 

JloAOMKy c a.nFOMFFHiieBbiM (AB-OOO) cxep>KiieM cene- 
HHCM 16 MM^, AAHHoiF 250 MM- noMeinaAM B KBapij^eByio xpy 6 - 
Ky AHaMexpoM 12 mm. TpyOxa npHiiiAM(|)OBbiBajiacb k Ba- 
KyyMHOFF cHCxeMC, o 6 ecnemiBaioiii,eiF BaKvyM 10 '“ mm pr. ct. 

Bona njiaBACHiiH narpeBa.nacb xpyOMaxoii neqbio conpo- 
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THBJieHHyj, /UfiMHOH 3,5 CM. Ona VKpenjiHJiacb lia Kaperke, 
KOTopaa ripuBOAn.nacb b ABM>KeHHe MOTopmiKOM VoppeHa. 
Zlaa noJiyMeiiHB ycTonMiiBOH 30Hbi KBapuGBaa Tpy6Ka oxjia>i<- 
Aa.nacb boaob. 

rijiaBKlf npOBOAHJlHCb npn AByx CKOpOCTBX ABH>KeHHa Ka- 
peiKii: 12 H 3 CMjHac. FIpii CKopocTH 12 CMjnac 16 npoxo>KAe- 
HUH He abah saMexHoro pasAeAenMH npuMeceii. Opii CKopo- 
CTH 3 CMfHac nocAC 10 npoxo>KAeHHH 6biA noAyMeii CTepa^enb, 
He coAep>Kau;HH iia ^4 AAiiiibi cacaob npiiMeceii. 

CriekipaAbUbiH anaAiia o6pa3u,OB, npoHSBeAenHbn'i 0 h 3 h- 
KO-XeXHHHeCKHM HHCTHTyXOM AH CCCP H focyAapCTBCHUblM 
IIHCTHTVTOM peAKHX MCTHAAOB, ABA CXOAHbie peSVAbTaXbl 

(99,9999% Al). 

XIah OUeUKH SCjjcJjeKTHBHOCTH OHHCTKH aBTOpaWH OblAH 
HOCXpOeHbl KpHBbie SaBHCHMOCTH KOHU,eHTpaiJ,HH OT paCCTOB- 
HHH na CTep>KHe. KpHBbie cxpoHAHCb aab oOpasua, noABepr- 
Hyxoro TpoeKpaTHoii sohhoh HAaBKe co CKopocxbio 3 CMfuac. 
AnaAHS KpHBbix noKasbiBaex. hto npii KpHCTBAAiiaamni b 
A aHHUx_>^cAOBHax_ paBHOBeciie . ycxaHOBjiTbca ne _ ycneBaex m 
BH aMeima K b stom CAynae abackh or paBiiOBecubix. 

.[(ah AOCTHJKeHHH SOAbUieii 3(|)Cj)eKTHBH0CTl! OHHCTKH 

ripeAAaraexcH npHMeHHib npHnyAHieAbHOe nepeMeuiHEaiiHe 
pacnAaEG nyxeM BbicoKOHacToxHoro iiarpcBa haw iia.MOKe- 
Hiie yAbxpasByKOBoro hoah. 


B. E. n a m 0 H, B. H. M e d o e a p u B. E. n a mo h 

(MHcmttrnym ceapKii AH YCCP) 

HOBblH CnOCOB SJIEKTPHMECKOn OTJIHBKH CJIHTKOB 

B CBH3H c BoapacTaiomeii noTpeOnocTbio npoMbimAenHOCXH 
B MexaAAax ii ciiAaBax c saAaHHbiMn CBOiicTBaMirHeAdcta^ 
TOMHO o6ecneMHTb BbicoKyio cxeneHb HHcroxbi hcxoahhix 
M axepiiaAOB; xpeOyexcH eme He Aonycxiiib aarpasHeinia 
MeiaAAa b npouecce ero noAyMeniiH. 

HHCTHiyroM SAeKipocBapkii hm. E. 0. naioiia paapadoxan 
cnoco6 SAeKipuHecKoii otahbkh cahtkob nyxeM nocAeAOBa- 
xeAbHoro iianAaBAenna MexaAAa. B HAaBiiAbHOM npocxpan- 
cxBe BHVxpii MeAHoro hah cxaAbiioro oxAa>KAaeMoro boaoh 


KOKHAH-KpHCXaAAHSaXOpa HOAaeXCa OAMH hah neCKOAbKO 

pacxoAyeMbix SAekxpoAOB. B HanaAe npouecca MC>i\Ay sack- 
xpoAaMH H hoaaohom B036y>KAaexcH Ayra. ropaiAaa noA 
XOACXbIM CAOeM 3epHHCXOrO CBapOMHOrO cjiAIOCa, KOXOpUli, 
pacnAaBABHCb, cxanoBiixca SACKxponpoBOAHbiM ii Luyirriipyex 
AVry. B pesyAbxaxe Ayra racnex ii naHHHaexcn OesAyroBoii 
CBapomibifi riponecc. Hpii npoxo>KAeHHH xoKa b >khakom 
{ pAioce-LUAaKe BbiAeAaexca xenAO. Oho pacxoAyexca na iiAaB- 
AGHiie 3AeKxpoAa, noAAep>KaHHe mAana ii MexaAAa b pac- 
HAaBAeilHOM COCXOaHHH H XeilAOOXBOA B CXCHKH KOKHAB. 

JlerHpyioiLUie MaxepiiaAbi noAaioxca b HAaBHAbnoe npo- 
CXpailCXBO B BHAC IipOBOAOKH HAH MGAKO H3MeAbMeHHOH 
KpynKH. CxeneHb AernpoBaHiia CAiixKa onpeAeAaexca cooxho- 
uienneM KOAiiMecxB pacnAaBAenHoro 3 AeKxpoAHoro MexaAAa 
H AernpyiomHX 3AeMeHX0B. Cxporoe nocxoancxBO 3 Xoro co- 
oxHomeHHH oOecneHHBaexcfl cneuiiaAbiibiM AOSupyioiAiiM 
yCXpOHCXBOM. 

/Iab nepeMeujHBaHHB iiiAaKa ii MexaAAa b arperaxe 
npeAycMoxpeno Bpameinie noAAOiia BMCCxe co cahxkom oxho- 
GHXeAbHO HenOABHH<HOi:o KOKHAB. H pUMeHeHIie. -XpCX CBapOB- 
Hbix 3 AeKxpoAOB oosBOABex HciioAbBOBaxb xpexcj^asnyio QH- 
CXeMV HHXaHHB. 

riponecc 3AeKXpHBeCK0H OXAHBKH CAHXKOB MO>I\eX 6blXb 
HenpepbiBHbiM. Flpn sxom mo>kho oxAiiBaxb cahxkh AnaMex- 
poM 100 — 300 MM. B saBHCHMocxH ox cj)opMbi KpncxaAAHaa- 

XOpa MO>KHO HSrOXOBABXb CAHXKH HG XOAbKO KpyrAOFO, HO 
H HHoro ceHeiiHB. CnocoO nosBOABex oxAiiBaxb n noAbie 
CAHXKH B BHAe xpy6 pa3AHMHoro npo(|)HAH. 

OnbixHo-npoiiBBOACXBeiiHbiH arperax 3CC-2 nosBOABex 
HSrOXOBABXb CnAOllIHbie H nOAbie CAHXKH AAHHOii AO 1500 MM. 

Ero npoH 3 BOAHxeAbHOCXb 35 — 150 Kcjmc. 

Oco6eHHOCXH npouecca: oxcyxcxByiox onieynopubie Maxe- 
pnaAbi B 30He nAaBAeuiiB MexaAAa, ujabk 3au;Hui,aex mgxbaa 
ox AOHCXBHB B03Ayxa. 

npH 3XOM k cpAiocaM-iiJAaKaM npeA^BBABioxcB cneuiiaAb- 
Hbie xpeOoBaHHB. 

Cahxkh, BbinAasAeHHbie 3 Xhm mgxoaom, hmciox nexKO 
Bbipa>KeHHyio oceByio HanpaBAenHOCXb KpncxaAAOB h oxcyx- 
cxBHG ycaAOHHOH paKOBHHbi. BbixoA roAHoro upeaBbuiaHHO 

BbICOK, 

HecMoxpB Ha pba ueAOcxaxKOB, iioBbiii cnocoo oxahbkh 
CAHXKOB HaiiAex npiiMeHenne b npOH3BOACXBe BbicoKOAenipo- 
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^OnCTRaMM, no,lVReHHC 
KOTopbix B /ipyriix MCTa.i.iypriiqccKiix arpcrarax -iiibo aa 
TpyAHCHo, .a„5o CBaaaHo c noH.iKCncM Kawccrra 

Jl- n. 3 0 C U M 0 B U H. 1 

T. 0. fppaHU,eBiiH-3a6Aydo6CKa a. 1 

A. 11. 3 a fi n, H. P. B 0 z a mo e a, 

H. E. HeHaeeau A. T. BacbKO 


(IfHCiniimyiii ooiuru u Heop.'aHirtr, kou .xiimuii ,\fl VCCf ) 

H. BuHozpadoe u P. E. PbiBHUHCKuii 

(HayuHO-ucCAei)oaanu>AbcK„u mKyyMHuu UHcmumym) 

9J1EKTP0XHA\HMECK0E nonyHEHME HHCTbIX CnJlABCB 

HHKEJlb— MOJIMBAEH M H H KEJl b — BOJl b<PPAA\ 

TEXHHKA HCnAPEHHfl TypOnJIABKHX H XHMHMECKH 
METAJlJlOB B BAKyyME HPH nOMOIUM 
C^POKyCHPOBAHHOrO aJIEKTPOHHOro nyMKA 

PaccMarpiiBaioTCR .laa riina ncriapino.ieii: c a.ieKTPo- 
Hor™nyMKt‘ 3aB<,paM„Bani,c.M a.icKipoH- 

B iicnapuTc.-ic ncpBOro Tuna iictoiiiimkom s.tcktpohob 
C.Ty>KIIT KMbUCBoii KaTO.T 113 BO.-|b<|)pa.MOB(>ii npoBonoKH 
0Kp)>hCH"0ii (|)OKyciipyK)miiMH a.icKTpo.iaMii. /\noaoM cjiywHT 
oOpaaen Hcnapac.Moro MCTa.i.ia. nox.emcHiib,,, b yr.iy&TeHHl 
Mcanoro BO.TOox.ia>Kaaej.oro Tiims.. HcnapnTc.ib paSoTaer 
npii ria;icnn{i nanpH>KCiiirn mokav KaiOAOM n aHOAOM 10 K6 

npOHSBOAHTCH 

OTpHuaTc.ibHbiM n 0 Tc»mia/i 0 M na c})OKvcnpvK)mHX s.ieKTpo- 
Aax OTHocHTe.ibiio KaroAa (ao 300 e). ' ^ 

CKOpoCTb HCnapCHHH — OKOJIO 1 MafceK. 

iicnapiire.ie BToporo runa saBopamiBanHH 

TpoHHoro nyqxa npuMciinoTCH noncpcMHoe MarnnTHoe noie 
Hanpn>KeHHOCTbK) 200-400 spcxeA. no.ic 

npHMCHCHHG MarHHTHOro nO^H n03BO.aJlCT SHatlHTCJIbHO 
noBbiciiTb CKopocTb HcnapcHiiH H HsOoKaxb cii/fbHoro paspv- 
meijHH KaxoAa napa.MH iicnaparomeroc^ Mexa.wa. 
xn.iu^ ncnapHxe.neif pe.iccoo6pa3Ho HaneceHHH 

toukhx c^ocB xyron.iaBKiix u aKxiiBFFbix Mcxa.x.ioB, no.iyqeHHH 
tohkhx CBoOoAHbix HJiGHOK Mexa.x.lOB, McxaA.iorpacbnq^- 

CKHX HCaiGAOBaHHIl KOFFACHCHpOBaHFFbFX MFFOrOKOMnOHGHXHblX 

CHCXGM no iwexoAy C. A. BcKinnHCKoro. Uc.iecoogpasHo npii- 
MGHGHHe HcnapHxenGFi a.ih n.iaBKH FFceo.ibLUHx 06 pa 3 U 0 B 
Tyron.xaBKHx cnjiaBOB if Mcxan.ioB, a xaK>Ke a.3h bohhoh 

HiTaBKH. 
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B nOC.lGAHGC BpG.NFa OCOOOG BIIFIMamiG yAG.IHCrCH MGXOAa.M 
no.iyncFFiFB cn.'FaBOB McviiiOAciia, Bo.’FbcjipaMa if xpoMa c mg- 
xa.iJiaMH >KG/ie3ii()ii rpyniibi. 

iXaFFiiafl paOoxa FFOCBninciia no^iyMoniiFO cn.’iaBOB .\fo.iii6- 
Acua IF BO.Tb(j)pa.Ma c ififhc/icm. 

B npCAblAyFAItX lICLVFCAOBaFIFIBX, IlpOBGACIilFbFX aBXopaMH, 

ObF.ia BbFBCFICHa B()3MO>KHOCXb S.’ICKXpoXIF.MlIMCCKOrO nO.TyHG- 
iinn xaKiix cn.iaBOB c coAep>Kaime\i '^20*';, W 113 biiffffokhc* 

.30X0 M .IIFMOFFHOKIFC.'FOXO 3.3CKXpO.’F IFXOB. 

HCAOCXaXKaMll SXIIX MCXOAOB nB.nn.lIICb llOAO.TF'OBGHlFOCXb 
3.1CKXp0.31lX0B H 3arpH3FIGHHOCXb no.iyqcFFFFbix ocaAKOB 
MGXa.IJIHqGCKIIMIl npIIMCCBMII. 

B pa3BiFXiic 3XHX paOox Obi.’ia nocxaB.'iciia aaAana no.iy- 
MGHHH B03MO>KH() Oo.TGC MIFCXbFX Cn.iaBOB HIFKC.’IH C 20% A\o 

H \V H HSblCFOHHG OonGG AOnXOBGMFFblX H AGlIJGBbFX 3.3GKXpO- 
.3HXOB. 

rio mhghuk) aBxopoB, naiioOciGG noAxOAHimi.M a<3H sxifx 

UGolGl'i HB.TBGXCH aMMIiaMFFbFli 3.1CKXp0.3IIX. 

ABXOpaMH ObF.lO HByMGHO B.THBFIHG KOlFUGFFXpaFlHH BMMHaKa 

B pacxBope, F^axoAiFoiF n.30XHocxn xona, xcNFnepaxypbF s-ieK- 
XpO.lHXa, a XaFOKG HCC.lCAOBailbl aHOAIFbFG npOUGCCbl. 

Ha ocHOBaHiFiF no.iyqciinbix pcay.ibxaxoB CAC.iaFibi c.ie- 
AyiOIAHG 3aK*3IOMGHIFn. 

yBejiHMeHiic KOHncnxpai],Hii Mo.iiiOACiia ii Bo.xb(|)paMa 
npil AaHHOH KOIFFIGFIXpaFllFII FIIIKC.'IH npIIBOAMT K pOCXV HX 
npouGHXHoro coAcp>KaiFii?F b cn.iaBG, cc.tii onbixbi npoBOAHXCH 
npH xGMnepaxypc fifi/KO 30°. OAHaKO 3xo yMCHbiiiaGX bbixoa 
no xoKy. 

yBG.liniGHHG KOHnGHXpaFJ,IIH aMMIFaxa Ann cn.iaBOB odOHX 
xiinoB conpoBO>KAacxcn pocxoM coAcp>Kaniin iniKGnH c oaho- 
BpGMGHHbFM naAGHIiCM BbFXOAO nO XOKy. 

noBbiiuGHHe xeMncpaxypbi nponccca yBGniiHUBacx bbfxoa 
no TOKy. 

0.3 
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C }Bc.in 4 CHncM n.ioTHOCTii TOKa co;i,cp>KaHnc Mo.in 6 ;iciia 
B cnnaBc riajacr; cocraB Bo.ibcj)paMOBbix cn/iaBOB b 3 to\j 
c.'iyqac hc mchhctch. 

no.iywcHUH cn.iaBOB c o;innaKOBb[M coacphouhcm 
.NKvmgAcna ii B(xib({)paMa s.icKTponnrbi Ao.i>KHbi SHaqurcnbuo 
OTJimaTbCB no KOimCHTpaulIH OClIOBIIbIX KOMnOIICHTOB mo 
Bji.iifMo, cBBsano c paB.iimHoii CKopocTbio AncbcbvaiiH \v- li 
A\o-COACp>Kamnx IIOHOB. 

OnbiTbi na yKpynifciiHbix ycranoBKax jaior ocnoBaHwe 
cmiTatb, MTO 3 TOT MCTOA oKa>KCTcn npnroAHWM npoMbrui- 

.iCHMoro npirMcnemiH. 

rio.iyiicimbic cn.'FaBbi 6 bi.in AocTaronno qncTbi no Mciai- 
.'MmccKHM npuMccBM (mchcc 0 , 01 %), HO co;icp>Ka.in SHann- 

TC.lbHOC KO.IUHCCTBO HGMCTa^TTHHCCKIIX npilMeCCfi, B MaCTHOCTII 
aaoT H KHc.iopo;i. 


M. A. n e mp o 8 

(HHCtnumym Mrnuij.typ.-uu .-\n CCCP) 

METO/lbl nJIABKH FEPMAHM^I H KPE/VUfHJ? B BAKVyME 

riaTynpOBOAHIlKM TO.’lbKO llpH MX KpaiiilG BbiCOKOii XUMll- 
'fCCKOli MIICTOTG npHrO,T,HbI npUMGFFGHlIB B TGXHIIKG. 

3tO OCFIOBHOe TpcOOBaWIFG OnpCAG.TBGT yC.lOBUH n.TaBKH 
3TFFX MaTGpFFa,10B. O^HO FF3 Ra>KF{Gf[lIIIIX N’C.'IOBHH — MaTCpna.l 
n.iaBH.ibFioro Tiinn. kpgmfffih 3tot Bonpoc hg FFanic.i 

noK'a OFvOFFMaTC,ibFForo pcuiCHUfi. FIobtomv b oO.iacTiF no.iy- 
npoBOAHiFKOBOF"F MGTa.i.iyprHH orpoMHVFO Ba>KHOCTb npnoOpc- 
Taer npoO.icMa OecTiFrcabHOH n.TaBKH. 

Bonpoc 3TOT MOJKGT ObITb pGIIIGH B pa3AHHHbIX BapnaHTaX 
c Hcno.TF^30BnFFHeM 30HHOH n.iaBKH. MGTO.^a Bepneibfi, npn- 
MGHHGMOrO B HaCTOBmCG BpGMH npFl HBrOTOB^lGHHII pyOnHOB 
n APyriix ncKyccTBGHHbix Miinepa-iOB, n ,ipynix mgtoaob. 

FepMaHHlI H KpCMHUH. oO-TBABH BblCOKIFM VAC.lbFIblM 
conpoTnB,iGHneM, TpeOyroi Harpeea bbicokoiI nacroTbi 
(OT HGCKO.lbKFFX MGrarepU ,ZlO HGCKO.lbKHX /teCBTKOB MGra- 
repn). 3Ta oco6GHHOCTb TpcOyer paspaOoTKir cnGUHa.ibUbix 
reneparopoB am n.iaBKii nojiynpoBo.'imiKOB. 

Tpc6oBaHFiH K MHCTOTG no.iynpoBo;iHFiKOBbix MaTCpna.IOB 
npiiBo^mr K Heo6xo;iH.\FOCTFi n,^aBKH nx b BaKyyMe if.iff 
B aT>Foc^cpG ifHcpTHoro ra3a. Flo rofi >kg npiiMHHG paooMec 
fi » 


npOCTpaHCTBO nGMFF aiH n.3aBF<IF HC ,T.O*T>KFFO CO;i,Gp>KaTb JIGrKO 
HcnapBFOiii.Hxcn MaTepiiajiOB, BbicoKan TGMnepaTvpa ,T.o.i>KHa 
ObFTb COCpGAOTOHGHa 00 B03M0>KFF0CTIF B OrpaHlIMCFIlIOM 
o 61 )Cmg. 


Jl. A. n e m p o e 

(HHCmiimyin Mt>mii.:.iyp:iiu AN CCCP) 

HCCJlEaOBAHME nPOUECCOB KPHCTAJIJI M3AUM H 
HHCTbiX A\ETAJIJ10B 

FIoHHTHG «MFFCTbFl"l MGTa.F,T» AOCTaTOHHO VC.10BH0. 

B .1K)6 oM TaK HaSbFBaGNFOM «XIIMHMGCKI1 HHCTOM» BGFU^GCTBG 
coacp>KaHiFG npn.NFccGi’i mo>kgt oKaaaTbCfl AociaTomio Oo.ib- 

LUIFM, mo6bI 3aMGTHO OOB.TFFHTb FFa FI3MCHGFFI1G CBOIFCTB acfl' 
CTBIITG.TbHO MHCTOrO BGFH,CCTBa. 

npH npoimccax KpFicTa.'i.iFi3aiuni yc.'FOBFFOCTb nonoTFin 
«HIFCTOG BCUJ.GCTBO» npOHB.'lHGTCn OCOOgHFFO npKO. 

Bc.IGACTBHG MCHbmeiF paCTBOpFiMOCTIl npilMGCGFI B KpIF- 
CTa.I.TG, MGM B pacnJfaBC. npiFMCCb OTTGCFFHGTCH paCTVIUIIM 
KpncTa.’F.ioM B pacn.iaB, KOTopbiii bc,igactbhg stopo nocre- 
ncHHo oOoraiuaercH npiFMGCbio. 

PacxymHG b }kh;i,koctif KpjFCia.i.ibF no/iyMaFOiCH FFCpasHo* 
MCpHOrO COCraBa; C MCHbUJUM COAGp>KaHHGM npHMGCGH 
B HaHa.ie KpHCTa,3.iiF3amFn if c Oo.ibuiHM co;iep»:aHiiGM 
B KOHUG KpHCTa.l.lF13amiFI. 

3tOT {fiaKT nO-pa3HOMy np0BB.35FGTCH B paSHblX yCAOBHBX 
KpHCTa,3.aFi3aUFIH: B ({)OpMG BHyTpiIKpFFCTa.aTFFMGCKOFI .THKBa- 
UHH npIF nO-XynGHHlF MGTan.lHMGCKIIX C.IHTKOB, B (l)OpMG 
HGpaBHOMGpHOrO pacnpOAG.ICHHH npilMGCGl'i no a^^HG C.llFTKa 
npH BbipaiUHBaHHH MOHOKpliCTa.l.lOB H T. A- 

HGpaBHOMGpHOC paCnpeaG.lGHHG npiIMGCH B MHCTOM BGIUC- 
CTBG o6Hapy>KnBaGTCR B cro CTpyKiypG h b CBoficTBax b pas- 
.iHMHbix c|)opMax: b ncpFioannccKOM pacnpGAG.iGHiin npuMecn 
B Kpiicjaaiax, b nGpiioaiiMHocni hsmghghhh cbchctb bg- 
meCTBa FF T. A- 

FIpHMGHGHnG CnGmia,lbHbIX MGp n03B0nHGT npeaOTBpaTIITb 
HepaBHOMGpHOG paCnpGAG.lGHIIG npiIMGCGfl npil KpHCTan.lFlSa- 
UHH H oOGCnGHIITb nOCTOHHCTBO CBOIFCTB B oS-bGMC BGIUGCTBa. 
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B n. 0 e J o m o 8 

{HHcmumym .\H CCLP) 

OnPEZlEJIEHHE A30TA B A\ETAJIJIAX H CRJIABAX 

/lejLniui a3oia b Mcra.’i.’iax n cn.TaBax. ^ 

Kc.ibAa.ia HBAacTca iiaii6o.ice TOMHbi.M ii naioK- 
Hbi.M .MCTOAOM onpeAe.aoHna aaora b Mera.i.iax „ c "laBax 
OniicbiBacrca oahii i[ 3 BapiianToB aroro .MCTOAa, npeA.iojKcn- 

KOl'lCTDVKTl'™ru(^'' Obl.-IU BlieCCIlbl riCKOTOpblO 

KOIICTp>hTIIBIIblC n MCTOAMMOCKIIO I13MCH0HHH, COCTOaimiC 

nol <>Tro„a»Tca b npneMHHK b Z" 

P . > mecTB.iacTca HcnpepbiBiioo THTpoBaiiiie aMMiiaKa 

npHC.MM„K COCAMHOH C BOAOCTpyii^b■.^, BaCOCO.M KOToPbllj 
tiponycKacT acpea ciicTC.My oaiimenHbiii aT.viocdjepHbiii eoa^iyx 

« npaoMUBKe',, 

Zlea aniiapara paf)OTafOT or o^inoro nacoca o;inoBpe- 
N^HHo. o;iiiH ,iaeT nonpaBKy na xOa^ocTOI^ onbir, /tpyroii — 
npouenT aaoTa b o6pa3uc. Hpn 3 tom >Ke.iaTe.ibHo iicno.ab- 
soBaib KaTa.inaaTop, odecnemiBaioiUHif \mu6onee nojinoe 

HaH6o.iec ue.iecoo6pa3- 
Hbie cnocoSbi pacTBopcHna HeKoropbFx qncTbix Mera.woB 
(Bana/lHH, THiana, xpoMa), cn.iaBOB a cra.ieff, C0;[iep>KamHx 
KpeMHHH, THTaH, HHKG.Ib. BaHaAHH, BO.Tbc|DpaM H T. A- 


KOHuenTpauHio II 2 B ana^TiiaiipyeMOM onpaane. Ana/ina 
o6pa3ua npoAo.i>KaeTCH 20 — 26 mbh. 

ripiiBCACua cxcMa npnuopa n mcto;; pacHcra coACp>KamiH 
H2 B MeTa.i.iG. 

ripHOop OTclHMaGTCH npoCTOTOlI, KOMM aKTHOCTbK). HaaG>K- 
HOCTbK) KOHCTpyKUHH H ynpaB.iGHnyi. 


^ ^ (:opuH u A. M. XoAodoe 

<y/>aAbCKuu noAumexHUHecKuu iiHcmumym) 

nPHBOP^lJIfl yCKOPEHHOrO OnPEAEJlEHHJI 
COAEP)KAHH5I BOAOPOAA B TBEP^IOR CTAJIH 

npn6op onpG;ie.iGHHH coAGp>KaHHH BOAopojja b ciain 

COCTOHT H3 KBapUGBOH HCMH, MaHOMGTpa A'laK-JlGOia cbOD- 
BaKyyMHoro nacoca 11 coGAHHUTC.ibifbix ;iGTa.iGH Oenaaeu 
HarpGBaGTCH b ncnn ;io 650-700°; Bbi^G.^HFomaHCHTa^HG^o 
BOAOP0.T nyTGM cooTBGTCTByioLLuix oncpauHii HanpaB^inercH 
B SaMKHyTblH Ka.nilgpOBaHHblH 06-bCM. H3MepHPOT /laB.IGHHG 
C06paHH0ro H2 ir cooTBCTCTByramiiM pacMCTOM onpciGiHrar 
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I AHHOTAUIIH 

^ B Kniirc ii3.TioM<cnij ocnoBnue iio.'io>Keniin Teopnii n npan- 

^ thkii paGKiic/iennn CTa.nii. Ha ociiOBauiin noBciiruux ^ajiHux 

_| onpe;^ojieuo noBCACHiie Kiic.nopoAa b >kiiako.m Hcejieae ii.BJiiifluue 

t aJieMeaTOB-pacKJicjiiiTejieij ua pacTBopuMocrt ii Tcp.\iOAUHaMii- 

I BGCKJTO aKTllBnOCTI. BllCAOpOAa B HillAKOU CTaTIB. ^tana OAOBKa 

^ paa.AiPiHFjM (|)aKT0paM, BAiinionuiM aa oCpaaoBaane a vAa^eniio 

neMCTa.AJiunecKnx BKviio'ieiiaa 113 cTaan. Ocooo OTMcaeao aaa- 
aenae BTopaaaoro OKacAeaaa craan npa ee bubvckg as ncaa 

a pasAUBKe. PaccMorpcaa cbh3i, woKAy pacKacAeaijesf a AecyAb- 

(j;)ypa_Auea,_. BsaaMOACilcTBae -MG/KAy -aaoTOM-a- aae-MoaTaMa- 
pacKncaaTC.-iaMa. JIsaoHicaa Toopan pacKacaeana cia.Aa 
-n-naKyyM67~iipaBeAcai.i"p’C3\\abTaTb^ accADAOBaaaii uo aoBunre- 
auK) KaacGTBa-^ GTa Aa 3a cagt ee odpaSoTKa b KOBinax noA 
BaKj-yMOM a BunAaBKa'B BaKyy.Maux neqax. 

Kaai a paccaaTaaa aa aajKcaepno-TexaaAecKax a aayqabix 
paooTaaKOB b o6.qacTa McraAAypraa craAa. Oaa mowgt 6iJTb. 
acaoAbaoBaaa CTyAearaMa cxapmax aypcoB .MeTaAAypra'iecKax 
ByaoB a acaapanTaMa. 


OT ABTOPA 


Ha III KOii(|)epeHnnii no (|)ri3nKO-xiiMrniecKiL\i ocuoaaM iipo- 
u3BOACTBa CTaJin Gaiji nponriTan hiikji jieKnin'i iia rCMy «(Dri3HKO- 
xuMiiHecKiie ocHOBti paCKiTCjreHun CTajin». CTeiiorpainMLi axiix 
JiGnmiii n HBjiHJOTCH C0Aep>KauiieM nacToniueii KHnni. npn coa- 
roTOBKG K nGnarii b tgkct CTeiiorpaM.M bhgcghw nGKOTopaiG ao- 
UOJIHGUIIH H iiaMGHGnnfl, yqiiTtiBarouuiiG saMGaaiiim TOBapiimcn, 
a -TaKn<G- HOBbiG paSoTti, oin ojiMKOBanHUG nocjiG KOi!(|)GpGHn;ini. 








•1 



Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T0Q246A032100120001-1 




B li E Ji; E 11 I'l E 


KiicjiopoA HUJiHGTca HenpeMeiiHbiAi yaacTUHKOAi coBpe.\ieii- 
iihix iipoi^eccoB upoMBBOACTBa >Kejie3a « CTaJiu. IIojiyBeHne cxajin 
B KOHBGpTepax, MapxeHOBCKnx 11 ajieKxpiiMecKiix neaax hgbos- 
MOKiio 6e3 oDe3yrjiepo/KiiBaiiiin Hvir^Koro Mexajuia. 06e3yrjrepo- 
JKnBaiiue iieooxojpiAio iie tojibko ajih pa({)UHnpoBaniia ayryHa, no 
n AJifl yciiopeiiiJH ii paBiiOAiepiioro iiarpeBa Banuti >KiiAKOro aig- 
xaJiJia, AJiH 3iHXGncii(|)uKaAiiu OBjrm,Giiiia GraJiii ox BOAOpOAa, a30- 
xa II Apyriix BpcAULix npuAiGCGii. 

Hp i[“n Biir Jia BTxG“CXtfJiTr~ir KOiiBGiri’^ax” IT “Alapxmi^^iTx 
paBHOBGCllC AlGHvi;y yrjlGpOAOAI Jl KllCJIOpOAOAI, paCTBOpGlIHLIAm 
B /khakoai H\G.tiG3g, AOCxiiraGxcH pGAKO. 3x0 3naHiix, Mxo iipcnpa- 
iUGniiG o6g3\ rjiGpo/KiiBaHiia iiocjiG flocxii/KCHiiii 3aAauuoro co- 
AGpJKauiiH yrjiGpoAa bo3aio>kiio jhiieib nyxcAi cini/KGimii koihi,gii- 
xpaAiiii KiiCJiopoAa, pacxBopGuuoro b AiGxajfjiG. 

Ecjiii i[ Ai 0 H\H 0 AOBGCTii pGaKAiiio BsariAiOAGiiCTBiiH yiviepo^a 
c KucjiopoACjM AO paBHOBGCuoro cocxoainiH, to hgjibbii ycxpaiiiiTB 
BBiAeneHiiG OKiicri yrjiGpOAa iia cxajiii npn aaxBGpAeBajjmi 
nOC.a6AUGU._ nOlIJlH^GHIlG- TGAlUGpaTyphI- nOBtIUiaGT aimrBHOGTb 
pAQTBopGHHpro yrAPppAa ii BHaBiBaer caiglughiig paBuouGCiia dk 30- 
xGpMiiBGCKoir pGaKpiin yrjiGpOAa c KiicjiopOAOAi b cxopoiiy oopaao- 
BaiiiiH OKiicii yr.rjGpoAa. yAiGuiiinGHriG pacxBopriAiocxii nan yrjiG- 
pOAa, TaK II KiicjiopoAa b >kgag3G c nouii/KGHiiGAi TGAinopaxyphi 
xaK>KG SjiaronpiifiTCTByGT pasniiTnio pcaKiuiir oSeayrjiGpowiiBa- 
inia. -TaiviiAi o6pa30M, uojiyBCuiiG-njiOTHBix gjiutbob ij oxniiBOK 
irCKJlKDHeHO, Aa>KG GGJIII GOAGpiR KllGAOpOAa B /KlIAKOir Gxa- 

.ail IlGpOA GG BfcinVGKOAI 113 LlGMll OTBGBaJlO GOGXOfJUlIIO paBlJOBGGIia 
c yrjiGpoAOM. yGT])aiiiiTb B3anM0AGiiGXBriG AiGHvAy yrJiGpoAGAi 
II KllG/IOpOAOAI JlOGJlG BBIliyGKa CTaJlJI 113 IIGMII, OBGBIIAUO, AlOJB'llO 
B TOAi GJiyaaG, GCJin KOiiAGHTpaAiifl pacxBopGiiHoro Kric.nopOAa 
oyAGT iiii/iic OTBcaaioiAcii paBiiOBGCiiio g yrjiGpoAOAi npir xGAiiiGpa- 
xypax BiiJioxi, AO aaxBGpAGBaiJiiH GxaJiu" 

HaniiBiiG B HAiAKOii cxairii paGXBopGuuoro KiiGJiopOAa, kbk ii 3 - 

BGCXHO, OlfpGAGJrHGT GTGriGlIb 11 GKOpOCTb 0411111,6111111 AlGTaA7ia IIG 
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oOvc.TOBn,.Bai 

CTejicub OKucneHim :ionipyioimix o.ieMOHTon. 

llojiyiieHue CTanii c MnuiiMa:rbHbi.\i coAcp/KaiiueM Kiic-iono- 
HB^mcTca ocHOBuoii, UO He e3uHCT„e„.,o,i e n oiecc'7n 

“.roar -0 pacKHc“ 

ooecijcinBaa iio.iyqeHne nnoTnux c:iiitkob ji otji] bok OKaai 

’ «0-iiepi3Lix, Gnaro^apfl ciniwcHino KoimeiiTp 
HOPTr- peuuoro Kiic.iopo,^a b auaHuxeribuoii cxeneuii vcxn 

“ea™ BraTorav''"" "« " ocoSeirao jia ,mr,^oe >1 

OT . oHM ’ ““““aeTCH CTeneiib 04.imeH.iH iKnAKoii craa 

y oepu, a u35,eiie,.„e cocTaaa « cooTneTCTBH.i c OT.n, in, 

•B CTatu m'o»ot cepuiiCTux UK.iioaeii.i 
B TpbXbiix, naj?iiBiie nepacxBopuMux b HainKou cxa^rr BarTu 
" HnxplI;^on yBeniiqiiBaex v„Ic.^o neiixpo 
ir CKopocxb Kpiicxa;biii3amur cxa.iii jrnii TovniMii ni\r, ^ 

cornr pasAiep iiepBiiHHoro aepua, ero pocx np’u^Bu 

K Ip TeAiuepaxypax, it see oxo BaMenaex BocnpuirMBunocxi! cx-n 
b.uo?"ZT'''°" peaynBTaTB, KOTopo.l a o^chob" 

: a..r„Boppo-3uo„„B, 

H uepBOM ijpue.iiDKeHiiir mowho npiiMBTi,, mto aanaieii nie 
KBcneHiifl HBABOTcn OBnuieniie ikhahou cia.-iB ot micaoDon 
3to aocTBi-aeTCH iiyTeii ciiii>KeniiH liOiineHTpamiii paoiBopei nor, 

T hcS cra^M, HepacTB^opBl,, 

I'-'toJiopoAa ua Hpopeccti CTa.-jeBape 

CBOiiCTBa cTann ^eSyioT-"’’^^''^®''"® PaCKiicaeuua as 

"*> pacxBop„MocT, 

aaeMLirZ;"''"’™"'"' cnocoCaocTa OTAen,,aB..c 

peaKiMMr,w^!I!!!Il'" “P°P®<^P®a oSpaaoBaana qacTa^ upoAyKTOD 
(biurjMir V * B3aI^Mo;^eIICXB^fl axnx okhc.iob c ev.^b- 

(jpij^ciAiif, B iiepoyio oqepe;^b; ' 

P‘I»iaUlIB paa.lTPIHblX (i^aKXOpOB Ha CKOpOCXb oqjl- 
K <-”ra:ni ox npo^iyirroB peaKiinii paCKMC.ieHiifi. 

i\c(: MOAieuxy bmiiobIhgmo anaMnxeribHoc KOHiiqecxBo 

nil P<-"''^y-TbXaXLI KOXOpbIX OO.XCO OXMCXHllBO XapaKXG- 

J:i])Onccca pacKiicjieinTB cxann n iio3bo- 
C 07 Pnik« ^ noSiMOMHiOCxir iiorFyqeiitiB exarm c MiiHiniaribHUM 

C0Aep>KairrieM b iien HeMCxaa.xnwecKiix m<:uoHOuni\. 


B miKne ^eK^^^i KpaxKO ii3HO>Keubi pc3y:ibxaxH Bbino.meH- 
Hbix uccHGAOBaHnii n onpG;];Gnenbi iiGKOxopbie ooipiie nojioHTGHrifl 
npon;ecca paCKHCnGHua cxajiii. BojibmiiHCXBO axux no.xo/KGHnii 
ocHOBaHO Ha 3KCnGpHMGHxanLHbix pGsy.Tbxaxax, iionyqeuHbix co- 
BGxcKriMH HCCHe;^OBaxG.qflMu, KOxopHG c Aocxaxoqiioii hohhoxoh 
paapaSoxaM TGopaio cxpoGiniH Mexa.qayprHHGCKHX m.iaKOB, onpe- 
Ae.qijnri pasHOBGCHoe cocxofluriG MHorux peaKi^uii pacKiicjiGuufl, 
ycxanoBUJiH jiexoABi kbk BHAejiOHHH na cxaHji qacxim npoAVKTOB 
peaKpiin pacKncACHHH, xan n anannaa qacxnn;, CAe-qaBin iioubiXKy 
BCKpbixb MexaHiiSM oSpaaoBaHTifl n nSMGHeHnfl b Hvitakou cxanii 
qaexim HpOAyKTOB pGaKAHU paCKncjieuHH, iiayqri.in Bniifliirie 
paCKHCHGHufl Ha CBoiicxBa . cxanri. 

Hex coMUGHiiH B xo.M, Bxo pGsyHbxaxbi 3XHX SKcnepHMeHxanb- 
Hbix nccjiGAOBanmi B nocAGAyiomeM 6yAyT yxoBneuw, ho axn yxoq- 
HGHnfl HG Moryx lIOBJIITHXb Ha OCHOBHbie HOJIOKeHlTH, KOXOpue 
yjKG xenepb AOJrwHbi Smxb yqxGHH b npanxiiKe pacKncjiGHiia 
cxaAH. 
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r a a a I 


5KEJ1E30 11 KriC.IIOPOJi; 


«P'<0 uupaweBUbijiu MeTaJMOii«iiuM 
CBoiiCTBaMii, oCBaaaer cjuibulim cpoactdo.m u Hjejiesv 

USpaaoBaiiiMe OKiicjioB wcjieaa FeO (BiocriiTa), Fe 304 ' (aai 
Hexiira) it te-Oj (rejiaTUTa) aaBiioiiTOT OKnCJimejii.iioro uoTciiniie 
7ia raaoBOii (|)a3hi, iraxoAFnneiioi b KOBTauTe c JKejieaoM la vctob 
B lIBOCTb OKUCJIOB JKOJIGSa ll3MGHHeTCH C TGMUGpaTypOll/ 

_ Auai-paRiMa-cocTOFjnirfl ciTCTG.Mti ~Fe — O^upfiBGAOHa Jia piic. \ 
a oo.BaCTir BUCOKIIX KOiiii^GiiTpamiii KiicjiopOAa yCToiiqiiBijM 
OKucjiaMri >ixGJiG3a fJBJiHioTca rG.MaTnT n jiarnGntT, KOTopwG 0602 
3yiOT paCTBOpW B lUnpOKOAI lllITGpBaJIG J13MGHGHlja KOHUGJITpainr 
KllCJIOpOAa. Hn3ranii OhMlCG.n >K*GJIG3a (biOCTUT) VCTOliqilB B odjia 
CT.r BBICOKMX TGAMIGpaTyp ; UlIFKG 572° 3TOT OKIICGA BGpGXOBIl 
B MarnGTlIT C OTAGJIGHMGM >KGJIG 3 a. ^ ‘ 

CoAepFKanuG KiicjiopOAa n bioctutg, Kaw ycTairoBjiGHO MiioniMi 

nCCJIGAOBaTGJIHAIu, i,e OTBCqaGT CTGXIlOAlGTpnqGCKOMV COOT 

noraGirnio aiokay >kgbg30ai u j.-ncjiopoAOAi b otoai OKiicao. 06o 
3ndqaH BIOCTUT (j)opAiy.Tioit mw npii3ijaGAiHa.7ijiqii6jr36BiToq 

HOIO KllCJIOpOAa. UpilBCM BHaBOJinG a; 06yC.TI0BJIGn0 TGAIDGpaTVpOIJ 
M AaoBGiiBGA, i<ncB0p0Aa H raaoBOii ^laae, iraxoAnu^Gnc b paB 
UOBGCim C 9TIIAI OKIIC.TIOAI. ^ 

0. A. bcilll n n. B. PcjIBA [2] OTCyTCTBlIG CTGXlTOAlGTpiiqGCrorO 
cooTHomcMMB B pBauieA. OKMC.no ,KeAe3a oSx.bch™ ^oT bto 

rpjiiny FeO. B cooTBeTCTBiiu c arn.M CiieAvei npifaitaTi. 'ito 
B BioCTMTe upeAOTaB.neiio, O'leBnAno, Kai; .abv.x-,' rai; i TpevnanenT- 

bcoV.;', rKiKon ; 

AOBe no.MM.MO jaK-MCM, iipe;icTaB.noHa ii okmcb jKojieaa 

JIOBan .lacTi. .AMarpa.MMBi cocTOHirnn >Ke,ne30-i;MCjioi)on MMeex 

rBac'c~""r c™s;eM:H : 

nnn rnnnnmi "•^'■PO^OB, CBHaanHBi.x c yCTaiiOBjieiiiie.M bjimb- 
nnH i.nc.iopoAa wa CBoncTBa }Ke.TC3a ii cTa.nn. 



Pup. 1. ^iiarpaMMa coctohhiih ciicTeAibi /Ke.ne30 — Kucjiopoa [1] 
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SaDUCUMOCTF. paCTBOpHMOCTll KllCJIOpO;;a B /HU^KOM /KGJieae 
OT TeMuepaTypbi npeTj^CTaBjiGna .niiHiieii, paa^ejiHiomeii oGjiacTnLi 
II Li -f Lo. IlpeAejitHaH paCTBopiiMOCTt. Kjicjiopoaa b >Ke.ne3e npn 
Te.MiiepaTypo njiaBjiGHim nocjie^Hero cocxaBjiHeT 0,21 jipojueHTa. 

Hajiii4ue B /Kejieae pacTBopennoro KncjiopoAa BBiSHBaer 
iiCKaHxenne .pem ei KB MeTajuia, c.neji^CTBiieM 4ero HB.TineTCH ii3Me- 


ueiiiie MexaHuaecKiix, MarnuTHtix, ajieKTpunecKiix u Apyi'ux 
CBoiicTB wejicsa. 

CjieayeT 0 TMeTiiTF>, mto b oTJiiimie ox panee onyojiiiKOBaHHUx 
AaUFFUX ([ 4 ] IT plic. 1 ), paCTBOpITMOCTb KllCJIOpOAa B 

BO MHoro pa 3 MeHbme, hom 

B a-wejiese. Bniiflinie tgm- 

nepaxyphi HapacTBOpiiMOCTb 

Kiic.nopoAa b a n 7 Hvejieae 
BpeACraBjiGHO na pnc. 2 . 
Homr/KGunG xGMnGpaxypu 
Bbl 3 bIBaGT CKaHK 006 pa 3 H 0 e 
113 MGUGUIIG paCTBOpnMOCXn 
KUCJlOpOaa upn FlGpGXOA© 113 
7 - B a-HiGJlG 30 II pG 3 KO 
yMGiibmaGT pacTBopiiMOCTb 
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0,01 OfiZ 0,00 

Kuc/topod, %' 

Pnc. 2. I’acTHopiiMOCTb iBicjFopoaa b a 

n V /licjicao [3] 


Gro B a“>KGJlG3G. 3x0 H3M^- ~ 

HGnilG paCXBOpU.MOCXlT, co- 
npoBO>KAaiomGGCfl Bbina^G- 
UIIGM 1F3 paCXBOpa KTlCJIOpO- 

;^a, u nBjifiGxcH ochobhou 
lipilBlinoii CXapGHITH ?KGJIG3a, 
Bc;fi6acxBn6 KOToporo eyinG- 
CXBGHHO ITSMGHHFOTCH CBOU- 

cxBa MGxajiJia. TanuM o6pa- 


- - — 30.M7~GG/irr -ivirGJiopoA yAep- 

■>iva.4.CfI_ B_ a->J>G.TIG 3 G IF paCXBQp__ 0 Ka 3 ajiCII--II 0 — KaKTJM-XO -iipn4iiHaM 
JlG pa3JlO>KUBIlTIIMCH, TO DpiT IIGpGXO/lG 113 ‘a- B 7-/KGJIG3O BCJlG^- 
■C T B 1 1 G 7) G 3 FxOr 0 - UO II 1 1 H{GHUH-p a CTB Op II MOGXirTmGjrop OAa CXctpGHll G 
/KG.aG3a HGliaOGIFxFIO. 3x0 oGcXOHTGJIFjGXBO HG 06 x 0 ;| 1 T.\I 0 IIMGXb B Bllfly 
Fipii BFiioopG AtarKoro /KGJiG3a, CKa>KG.M KOTGJibnoro, upGAHaaiia- 
^IGFFIFQI-Q fl.afl-GJl V/kSh - 4 T pir xrOBIJJ IIGHHbTX -TGMnGpnTypn V. 

h "jJa^?pBlU^jyLJgpjMGBlr_ DpjiyjxGBH-;^OGTOBGpiIbIG 7];au^^ OXHO- 
ciiTGjM.iro B.niiairiia TGAiaGpaTj'pbrUa pacxBOpii.MOCTb b'liGJiopoAa 
n->ivi 1 A i\ 0 Ai /F{ G.a C3e-ii>-i !*3y4GH0''B?iiiniin g co Gxa b a ra Jia na na p a c ii p g- 

AGJFCFniGs <IvllGvl Q pOfla^ ^AlG>Kj:iV^» ?KB ZI ITBAl */KGJTG30Al IT lUJiaKOAI. riOBLI- 
lUGFIITC X04H0CTII pG3J!3b:T:aXOB .31^^ flOGTliruyXO 33 C4GT 

IipBAlGUGFriFB TGpAIOaap nOrpy/KGHITB nplT TT3AlGpGHliri TGAinGpaxy- 
yjiyainGiilifi TGXTiirivrr ox6opa npo6 MGxajiJra ii injiaKa ii nciioab- 
3onaiTiiH oojiGG GGBGpmGHHOii annapaxypbi ^jih onpG^GJiGHna 
•co^^Gp^ijiiia AiGTa.ajiG . j^ricjiopofla . 


' 


Taiijiop IT HiinAiaii [5] onpG;|GJniJiii pacTBOpiiAiocrb kiicjio- 
po;i;a b /Kiiaboai htgjig 3G, naxoflaiiiGAiOfl b KOuxaKTG g aaKiiCbio 
>Fx-Gjie3a. IlciT0Jib30BaiiiTG Bpamaiom,GiiGH iiiiAyKiiiiOHUoii neaii, 
110 3aaBJlGHlTIO .aBXOpOB 3T01'0 llCCjlGAOBaiilTH, yCXpaHH-aO KOHXaKT 
-iflJiaKa CO CTGHKaAiu Tiirjifi ii, kslk cjfguctbug 9Toro, — aarpasiFG- 
-unc mjiaKa Apy'nxAiii OKiiG/iaAiii. 

BjiiianiiG TGAmGpaxypbi iia pacTBopiiMOCXb ixiicjiopOAa b h<ifji- 
KOM /KGJ1G3G IIJIII, IIliaMG, SaBiTClI.MOGTb KOHCXailTbl paBIIOBGCllfl 
pGaKAiriT 


(FeO)=fO]; 
l%01 


^0 = 


(FcO)^ 


( 1 ) 


QT TGAinGpaxypbi TaibTrop ii HiinAiaii upGACTaBiiJiii ypaBuGiniGM 


igf%'0]= + 2,734. 


( 2 ) 


"B ypaBHGiiiiii (1) KOimCHTpapiifl Kiic.nopOAa b iir.aaKG o 6 o 3 Fia- 
4 Gna 4 GpG 3 (FgO)< — CVAlAiapHyiO KOllTlGirTpaiXlTFO aaixMlClT HFG.TlG 3 a, 
Tai^ KaK B paBnOB GCr iir c ?kc jig 30 .m .naxo^iFTC^ . .MR^Sy 3 aF>‘iiCF.io 
JFFGjiesa n okticb >KGJiG 3 a. llpiiFnTAiaiOT, axo nocjiGAiiaa iia rpauiinG 
injiai'F — AiGxajiJT iiGpcxoAnx b aaiTiiCb /i^GJicaa; oxcFoaa 


(FgO)^ = (FgO) + 3(Fc.A). 

lUjiai^U, GCTGCTBGHHO, flB.aaiOXCfl AinOrOKOAinOHGnTHLIAlB pac- 
TBopaAiir, 11 noaxoAiy pacnpGAejacniiGKiTCvTFOpOAa AiOKAy noAoSHbiAitr 
niJiaKaAiii it jkuakiiai /b’GjiG30Ai onpGAGjiHGTCa KOuixeiixpamiGii 3a- 

KIICIT /KGJIGSa B BUiaKG TO.TbKO B TOM CJiyaaG, GCJIII inJiaKlI flB.TIfIEOT- 
Cfl lIAGaAbHRMlT paCTBOp.aAlIT II K 03 C[)(J)imiTGHT aKTllBUOCTll SaKHClJ 
W^GJIGSa paBGH GAIllIlltlG. 

Ai-:TiiBHOCTb saKiiciT /KGJieaa b KaKOAi-jiiioo mjiai^e aio>kito npGA- 
CXaBUXb B BIFAG OTHGinGIlllH. GGAGpJKaHTlH lvllC.TlGpGAa B HTIIAI’IG.M 
HxGJFGBG [% 0 ].T.. naxGAaiperGca b paBiiGBCcnii c otitai injiaKGM, ag- 
JlGlinOF'O lia CGACp/IxaiFITG F^llCJIOpGAa B HxIIAKOAI > 1 ^G.T[G 3 G, uaXGAB- 
ipGMca. B paBHOBGcmi c aiicioii 3 aiAiiCbionGjiG 3 a, iipir xoii / 1 >-g ca- 
Moii TGAinGpaxypc [ % 0 ],na.\; nJut 


a(0) = 


[%Qj.x. 

1 ma.x 


( 3 ) 


TpYAUG npeACTamiTF.. mto nijiaiTii abjihiotch iiAGajibnbiMiT pac- 
TBOpa.MlI II MTO aKTlIBFFOCTb 3 aKllCll HxC.aG 3 a B ITIIX paBIia MO.MF.HOii 
AGHG 3 Toro OKiiCJia B uiJiaicG. II 3 npaixTiiF^ii CTajiGBapOHiia ii 3 bgct- 
uo, MTO OKiicaiiTG.Mbiraa cnocooiiocrb ia.naKa no OTHoraGiiiHo k 

H 
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HuiflKOMV MeTajrjiy saBircuT He to-tibko ot coAep/i;aiirrn b nuiaKe 
aaKiicii >Kejie 3 a,HO ii ot HajiiiHiiHB hgai Tawiix okiigjiou, j^aw KpeM- 
ireaeMV OKucb KaJibunH if flp}'rne. 

PeayjihTaTu 3KCuepjrMeHTaiii.ii£jx onpeAejiGHiiii. ubinojiHeuHLix 
HmiAianoM coBAiecTiio c TaiijiopoM ii (DexTepcoAr 1 5, 6] Smiii iic- 

U0.'11.30BaHLI ^JIH HBIHIICJIOHIIH aKTIlBHOCTH BaKllCll /KGjieaa B IHJia- 

Kax paBjin^HOPO coctaBa. Bbiho uOKasaiio, hto b injiaKax. cocxon- 
iU»x KaK U3 aaKiicir /Ke.Tie3a h okuch KajiapiiH, xau rr it 3 BaKiicii 
>Kc.Tie3a, OKiicii Ka.-ii.>n,im ii KpoAiueaeAia iiaCjiio^aeTCH OTKJionemie 
or iiaeajibiioro. 

CjieAOBaTejibHO. KOiiCTanTa paBHonecHH peaKpiin ( 1 ) AOJiHviia 
6 biTb iipeji^cxaB.Tiena OTiiomeuiieAi KOiineHxpamin Kiiciiopo^a b /KG- 
JIC3G K aKTllBHOGTll SaKllCn /KGJiesa B HIJiaKG, T. e. 


A-o = l^l 

"(FeO) 

Ko3([)(l)itmiCBT aKTiiBiiocTii MiicToii Bawiicii rKG'ieaa, xaK me kbk 
11 biicjiopo^a, pacTBopeimoro b /KvmKOAi /Kejieae, paueu GAiiiinpe. 
B iiuraKax, coAepaaiinnx, h*pOAie aaKiicii >Ke.ae 3 a, Apyrne OKiicjibi, 
aivTiiBuocxb aaKiicu /Kejieaa aiO/Kho upuiiaxb paBuoii AeiicTBGi!- 
HOii KOHneirTpamm 3 toio okucjui — KOiiueiiTpamiii xoii aaKiicii 
■"/KGJiGaa'; i;0T0pirn“G n ocoGiTa 
B Aiexa.'iJi. 




nepGAaae KucjiopoAa na HiJiawa 


Ec.TlIt fl(,reO) = II A.'l 


Jin iiijiab-a 113 nircxoii aabiicii /KGJieaa 

T(Fco) = B a C0Aep>Kauiie KiicjiopoAa b /bhakoai /KGJieae, iiaxoAn- 
iHGAicn B paBHOBGCiiH c 3TI1AI lujiai.'OAi. cooTBexcTB VGT npcAGTiy pac- 
TIlOpilMOC™ (%0| = [0/„O|„,„j, TO A"o== [%Olm,x, T. 0. ‘aKTMU- 
HOCTb BaKiicii /KGJjeaa b iiijiaiT’e AeucTBiirejibHO onpeAejinexca 
ypaBiieniiGAi (3). 

Ha n pii Aiep.,.. u pn _1600"’- *m:i KC iiAiajibiraH- pacxBopn Aiocxb kiicjio- 

POIUPJV >KC_jie_ 3e, naxoAameAicH uoa mjiaKOAi 113 qriG-Toii 
aaivucii BCGJioaa, paniia 0,23 nponciixa, a aKTirBuocxb aaKiicii /KGJieaa 
B TO Ai -I hTiii- 1 1 H 0 AI 111 JI aw e , ox JI 1 1 M a 10 me A1 CH i:i 0 cocxa b y of n ncro ii 3 a - 
Kiicii }KGJiG3a, ripii Toii /KG TCAiLiepaxypc Ovagt paana 


«(FeO) = 


Ecjlll B tKIIAKOAI /b-CJIC3G, liaxOAnLUGAICfl IIOA 


(5) 


.... , ^ inJiaKOAI. COAGp- 

>101 mGM - ^2byl-o/o---l^_oG7 -0 r2-%— I e^0.77 -'J 9 % -CaO; 38:38 % SiOt . 
.10,76% II 0,55% -AloO;, npn JGOO® pacxBopeiio 0.093% kiic~ 
jiopoAa, TO aKTijiinocTb aaKiicii /b-ejieaa b btgai nijiaKG paniia 
«(FeO) = 0:093 : 0,23 = 0,4. 

SiraMcrriTfr aKTriBirocTii 3aKiicir /Kc.ieaa b nuianax npn 1600° 
M.Tiit BEiiqnojiGiiBi II oiiyGjniKOBanbi [7]. ^ 


Obl.TIlt 
12 


riaAiGHGuiie awTiiBHOCTji saKHCir /KGJiesa b mjiawax b saBiiciiMO- 
■CTii OT cocxaBa iiogjigahiix MHorne aBTopu oGiTHCiiniox iiajiiiqiiGAi 
B luJiaKax paajiiiuubix coGAiiHGuiiii Aie>KAy OKiiCJiaAiii — koaioo- 
iiGiiraAiii HiJiaKa. Hajiiique uoAOOJibix GoeAiiHejiiiii b noAaBJiHioBi,eAi 
GojibmiiHCTBG cjiynaGB hbjihgtgh upoii3BOJibHbiAi AOuymeuiiGAi, 
iio3BO.TTnioiAiiAi no.TiyMiiTb jinnib noripanKii, neo6xoAriMbie npn co- 
OTaeTCTByioLu.nx pacnerax; 110 am uoiipaBKii nocnx (|)opAiajJbnbiii 
xapaKTGp n ne OTpa>miioT cymHOCxn niijiGiiiin. 

PaGMJiaB.Tieniibie injiaini, Kan aKGiiGpiiAienTaJibuo ycxaiionjiGiio 
r.TiaBiibiAi o6pa30Ai GOBeTcrxiiAiii iicGjieAOBaTeJifiAiii, nnjinioxcn noniibi- 
Mii pacxBOpaAiii. Eg.tih 3 xo xan, xo OKiic.Tieiiiie >Ke.Tie3a, naxoAnmc- 
rOGH B KOHXaKTG C MllGTOli 3aKllGbJO /KG.TlGaa, AOJI/KIIO GblXb IipGA- 
CTaB.Tieno ypaBiieniiGM 

Fe(„a + [0]=(FG-^-^)-f(On: (6) 


T. e. najiinrne n /Kiiakoai >Kejie3e paGinopeniioro axoAiapnoro kjigjio- 
pOAa HBjtnexcn c.^igactbugai nepexoAa ii3 m.TiaKa b AiexajiJi aniiOHoln 
KiicjiopoAa. 

SanncriAiOGTb KoncxaiiTbi paBHOBecnn peaKAiin (6) 




"(Fe’+) ‘’(On 
1%0] 




OT xGAiriepaxypij 'onpeAejinexcH' ypaBnenuGAi 


\2Kl 


6000 

T 


— 2 , 57 . 


(8) 


OKUcjiiiTejibnan GnocoSnocTb peajibubix mjiaKOB aainicjiT ox 
noiineurpaqitu n irnx CAO>Kubix annOHOn, x. e. onpeAejinexca gxg- 
neiibio OTK.7joneniin pacnjiaBJiGHiioro nuiana nan pacxBOpa ox 
jiAoajibiioro: HaopiiAiep, lUJiaKii, coAep>Kamne Bbime 10% HpeAiue- 
BGAia, y/KG lie ABJinioxcH iiAeaJibHbiAiii paeTiiopaAin. 

J-tOHCxaiixa paBnoBecnn iieaKunn (6), c ynexoAi cocxaBa npo- 
Ai!.nn.qeinibix in.naKOB AO.q>Kiia 61.1x1, npGACxaBjieua ypaBneimeAi 

1%0] ’ 

tag iV — llOHHbIG AO.I 1 II IIOHOB /KGJIGSa II HIICJIOpOAa B lu.aaKG. 

- - AHTirnnocxj, aaKucii. >Ke.3e3a b ribriaKe, cboooauoai ox KpeAiue- 
3GAia, paniia ce Aio.ai.HOu aojig, x. e. b gxoai cjiynae aKxuBHOCxb na- 
TIIOHOB >Ke.TIG3a paBlia AlOJlblloii AO.ne rt(Fe-+) = *'V(ireJ+) n K03(|)(|)UATieilT 
aKTuimocxii luixiionoB >Kejie3a •;'(Fe2+) = E 

B rajiane, cocxonniGAi tojibko ns saKiicu '/Ke.aesa A'(re*+) = 
= A'(o*-) = 1 B 3T0.M cjiynae ypaBUGHUfl (7) 11 (6) npuAiyx cjigav- 
lomnii BiiA 

I 

° “l%0|- 
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Ko3$(|»uuneHT aKTiiBHOcni KaiiioHa /Kejieaa aha peajibin.ix 
lii.naKOB MO/KHO npimaib paBHUM e^nanne n cariTaTB, bto otkjio- 
iieHne pacn-iaBOB axiix rajianoB ot naeajrbuoro HEjiaerca cjigact- 
BUGM nsMeHeHiia aKTiiBiiocTii aHiiona Kiicjiopo^a noA Bjiimmie.M 
HajiiiMiifl B nijiane apynix iiohob, KpoAie KaTnoHa H^ejieaa. B otom 
cayiae 


■ 1%0] 


( 10 ) 


B OKncjiuTeabBLix uuiaKax OTKJioeeiuia ot ujieajitHoro dobg- 
AeniiH BBiBBaabi rjiaBnwM oopaaoM iia.niiMueM KpeMHeaeiia. ^aimbio 
pa3JiiiMHF>ix nccjiGAOBaiejiGii Glijiii iicnojiBSOBamj npii ycTaiiOBjiG- 
Hiiu BJiiinmifi aHUOHOB SiO^ na K03(|)(K)riniieuT aKTiiBHoCxu aiuioiia 

KUCJlOpOAa B OCHOBHLIX DJJia- 
Kax. [8]. SaBuciiMOCTB Koa(}j- 
(l)iiUneHTa aKTUBiiocTn aiino- 
iia KiicjiopoAa OT KOHpeiiTpa- 
UllII B njJiaixG KpGMHGKllCJlO- 
poAHoro aimoHa Gtijia npen- 
CTa Bji GH a 3M u np axi ecK 1 1 m 

ypaBHemiGM 

ig/(on = 

= l, 53 A'(SioJ-) — 0 , 17 , (IJ) 


KOTOpoe OnpGAGAHGT HOAO- 
HaGiiug iipaMoii Ha piic. 3. 
B yuOMHuyTOM iiccjiGAOBa- 
JUtll IS] GbIAO yCTaHOBAGHO, 

*iTO aHajiornqiJOG BAusHiie 
na K03(|)$HAJIGHT aKTllBHO- 
CTii aHitoiia KiiCAopoAa u 
HiAaKax oi-casLiBaioT cao>i\- 
IIUG aiTIIOHU (|)OC^Opa| MFiI 
MOHxG.M AOSaBllTb — H BAIO- 



Piic. 3. 3aBiiciiMOCTH ko 3(|4 ii mienTa aa- o6pa30 M, OkhCAH- 

TIIBHOCTII aitiiona Kiicnopona ot kohuoii- TGAbiiaH cnocoGnocTb inAa- 
Ti)annii HpcMneKiicaopoAiioro amioiia IS] ,.nn 

^ ^ OUpGAGAHGTCa KOlCAGH- 

Tpanneii b mix ainiouoB 
KLtc^opofla II ^.ocliopa ,i anioMimim. 

OapenejMiB TaKiiM oopaaos. oiiiicjinTejianyio cnocooHOCTt m-na- 
i>a, jihi ijpiiaiiaeM, qro oi.iicjiu .MeTajiiion CaO, FeO MnQ MeO 
11 OTMoraoniiu coariauim OKiicjniToai.iioro noTeiimia-ia mfia,;a - 
K-OHneiiTpamni b hgm amionOB K.ic.TiopoAa paBiioAGuiibi. tbk kok 
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AHCCOAliailHfl AloGorO U3 nGpGBUCAGllHHX MeTaAAHBGCKIJX OKUCAOB 
UpllBOAUT K BOaUHKHOBGHHlO B mAaKG BHUOHa KUCAOpOAa. IIOAOG- 
HaH OUGHKa MGTaAAUAGCKriX OKJlCAOB, KaK HOKBSaA 0. A. EClIll 

[9], BBAfieTCH iieAOCTaTOBHOij. riepGxOA anuona KuCAOpoAa ji3 
mAana b mctbaa conpOBOJKAaeTca HapyruGuiiGM aAGKTpoBGiiTpaAL- 
HOCTii AByx conpuKacaiomiixcfl (|)a3. HaAriAjie CKanKa uoTeuij,iiaAa 
na rpaHiipe pasAena 3 thx (|)a3 mohxGt Gbitb ycxpaiicuo, gcah dg- 
pGxoA amioiia KHCAopOAa b H\GaG 30 oyAex conpoBOH^AaTbCH uo- 
pGxoAOM B mAaiv KaKoro-AiiGo auiiona bar KaKoro-AiiGo KarnOFia 
u3 ranaKa b /Kgagso; b 3tjix CAynafix 3AGKTp0HGiiTpaAbH0CTL GyAer 
coxpaHGHa. HanGoAce BepoaxCH nGpcxoA iia uiAaKa, OAuoBpGAiGji- 
HO c aimOHOM KJicAopoAa, KaxiiOHa H<GAG3a; upaKTiiAGCKri ug mo- 
ryT nGpGxoABTb 113 mAaKa b /kgag 30 KaTjiOHH KaAmiia 11 MarHiiB. 
B 3T0M OTHOmGHIlH, CACAOBaXGAbHO, aMGTaAAHAGCKHG OKHCAbI, 
npiicyTCTByiomiiG b niAaKax, iiGpaBHOii,Giiiibi. Hgm BxG odpoagaagt- 
cfl OKiiCAUTGAbijaa cnocoGuocTb niAaKa? 

OKiiCAiiTGAbHaH chocoGhoctb mAana, gcaii mli npiiaiiaGM pac- 
nAaBjiCBBWG raAaKH Kan iiohhlig pacTBopbi, ohpgagaagtch siiaMG- 
HIIGM ni)0II3BGAGnilH IJOHHI.IX AOAGH KHCAOpOAa II >KGAG3a, paCTBO- 
pGBHblX B niAaKG N {Fe-+) -^'{On MTO GoAGG TO'IHO, X 

X /(O^-) A'(o*-). 

,B. MGM _3aKA105a,eTCfl OCHQBHO.G ..pa,CX.Q>KAGHHG c .paHGG npriJiH- 
TblMH riOAOJKGHHHMH? PaUGG CHUTaAH, HTO OKlICAHTGAbHblii HOTGH- 
n,naA inAana onpCACAAGTCH KOHAGUTpapiiGii b hgm okiicaob h\G- 
AG3a HAH, UpnnflB BO BHRMaHIlG llOHHyiO HpfipOAy CBfl3Gii B IHAa- 
Kax, Hp01l3BGAGHHGM KOllUGHTpapil IF KaTJlOllOB /KGAGSa H aHHOllOB 
KHCAOpOAa. Ho B 3TOM CJIVMaG aUHOHbl KIlCAOpOAa MOFAH BOSBIIK- 
HyTb aiuhej b pcayAbTaTG AiiccopHapnii aaKiicn >KGAG3a. HbiiiG 
MbI CHHTaGM, HTO BCG ailHOHbl KHCAOpOAG, KOTOpblG B03HHKAU B pG- 
3yAbTaTG Al'CCOpnapilH okiicaob MOTBAAOB, HBAHIOTCH COaAaTGAH- 
MH OKIlCAHTGAbHOrO HOTGHAHaAa IHAaKa. Ko3$(J)imilGHT aKTHB- 
HOCTH anilOHOB KIlCAOpOAa yHHTblBaGT, HTO HapHAy 0 KaTHOnaMH 
H\GAG3a II aiTHOHaMii KHCAOpOAa B HiAaKax npncyTCTByioT 11 Goagg 
CAO>KH bIG ailHOHbl, HaAITAIlG KOTOpbIX DpiIBOAHT K nOHU/KGHlIIO 
aKTHBHOCTH aUHOllOB KIlCAOpOAa. 

I'l3 npaKTIIKII CTaAGBapClIUH H3BGCTHO, HTO BbICOKafl OKllCAll- 
TGAbHan cnocoGnocTb iHAaKa mo>kgt Gbitb oGGcnGHGiia 3a chgt 
I lOBbiniGHIIH B HGM KOHAGHTpaHHlI OKIICAOB >KGA63a H BblCOKOli 
KOHUGHTpapirGii aKTHBHblX aifllOHOB KIlCAOpOAa; riOCAGAHHH, upil 
IipOMHX paBHbIX yCAOBHHX, AOCTIlFaGTCH IjyTGM C1JU>KGUIIH COACp- 
Hx-aiMiB n mAaice KpGMiiGSGMa. 

yBGAllHGHIHO CKOpOCTH HGpGXOAG KHCAOpOAG 113 IHAaKa B MG- 
TaAA criocoGcTRyroT chu/KGhmg BnaKOcrii niAaKa, hto mo/kgt Gbitb 
AOCT iiniyTO iiy'TGM h3.mghghhh gfo coCTana hah ctghcjih iiarpCBa 
H yMGHF.mGlTHGM rpaAUGHTa KOlIAGHTpaHim KIICAOpOAa B ILAaKG 
3a CMCT rAaBiira.M oGpaaoM HGpGMGEniiBaiiiiH. 
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Il'pe^ejihiioe coAep>Kainie KiicjiopOAa,- pacTBopeniioro b 
- axOsi -MeTanjie -iipii-BUBJiaBKe -CTajm -B MapTeuoBCKiix u ajieKxpn- 
MecKux • iieiiax b Kouue OKiicmiTejibHoro nepuoAa ujiaBKii, ujih 
aJxTHBllOGTb KllCJIOpOaa B H<1TAK0M MGTaJIJie saBucuT lie tojibko ot 
• coexaBa niJiaKa u TeMnepaTypu, no n or KOHri;eHTpaii,iiu b MCTaJUie 
.ApyriTX a.'ieMGHTOB, b nepBvio OHepeAb yrjiepoAa. 

OGyu^e&TBJieinie Lipoi].eGca o6e3yrjiepo>i^iiBaHiiH bosmobmio, gcjiu 
KOH neiiTpanufl KiicjiopOAa, pacTBopennoro b i«iiAKOM MGTajijie — 
l%0]n, , oyACT Bbiine OTBGMaiomeri paBHOBGGino g yriiGpOAOM — 
i%Q]c ABHiioii Te.MiiepaType. B cboio OBGpGAb nepexoA kiig- 
jiopOAa UB iBJiaKa b Merajui bgbmo>kgh, gcjib ^^aKTiiMecKafl kgh- 
neii-TpauiiH iviiGJiopOAa B ijetajiJiG — hbwg KOimeuTpanuii, 
onpGAejiHGMOii BHaMCiiiiGM Koa^i^BiunenTa paGnpeAejiGiinfl khcjio- 
poAa MG/KAV BT.TiaKOM n MGTa.'iJTOM — t%0],ii. ^(pyruMii GJiOBaMii, 
nj)GnecG G6eByrjiGpG>b-unaHiiM ROBMO'/Keii ripvi coSjiioAeinm cjiGAyio- 
mero nepaBCiiGTBa 

l%Ol,„>l%OU>l«/„Olc. (12) 


3 a K .Ti 10 M e II 11 G 


KoiiAGHTpapuH Kiic.TiopOAa, paOTBopeuiroro b >b-nAK0M /bejiGse, 

iiaxoAHmGMGH B i^oiiTaKTG CO mjiaiva.Mii paBJiiiMBoro cocxaBa, 
AiOHjeT ObiTb oiip.eAejiGiia c yiexoM KOUAGUTpamni b irijiaKG KaTiio- 
IIOB JKGJieBa 11 aKTiiBnoG,xii amiGua KncjiopOAa, tbk Kan ot dthx 
B liaBGHuii B OCUOBHOM BaBltCllT OKllCJIllTGJI bllblll IIOTGimiiaJI lujiaKa. 

B iipaKTUh-e CTajicuapeiuin yBeJiiiMGinie woiMieiiTpaniiir okhcjiob 
lixGJiGBa u yMeMbmeiTue KOnueiiTpaUiiu cjiowvubix aiuioiioB B_injiaKG, 
iiOBbiiiTGinie - TeMuepaTV pill ii cuiiiKeniio bbbk'OCth nijiaKa iicuojib- 
BviOT A-BH nOBUineiiiia. OKMCJiirrejibiioro iiOTGimiiajia nuiana 
11 ycKOpciiiiH iicpexQAa Kiic.BOpOAa iib iiiJiaiva b MGTaAJiA. 

- - ‘ KoiipGTiTiiapmr KTicAopOAa b BxIiako.m AteTajuie b ivOiine OKiic- 
7iii-m;tKnoro iiGpiioii a iiJiaB UMi Ba BiiciiT r jiaBiiyAi oCipaBOM ot cpAep- 
iKaiiiin B MGTaJi.'ic yrjiepOAa. , 



/’ .1 a o a JI 

PA C KMC JJ M TE J I bU AM CMOCOBll OCT b 3.11 EM E H TOB 


CiiHiKemie KOHneiiTpapuu paCTBopeiuioro b vkuakou CTajiii kiic- 
jiopoAa AOCTiiraGTCH jivtgai oSpaBOBainia iiepacTBOpviMbix ii mg- 
TajlJie OKIICJIOB OJlGMeilTOB, 06 jiaAai 0 U;ilX OO^TblllllAI CpOACTBOAl 
K KiicjiopoAy, HGM /KGJIGBO. CTGriGiib nojiiiiKeiiuB KOupeuTpauin! 
paCTBOpeiiHoVo KiicjiopOAa, npn npOMiix paaiibix vcjiobuhx, o 6 y- 
cjiOBjieiia pacKiiCJiiiTGjibuoii ciiocooiiocTbio iicno.nbByeAioro ajie- 
"AiGiTTa-paci^jTnrejm. 

PacKnCJiiiTGJibiiafi cnocoSiiocTb ajiGMema aiO/KGt Ghtb onpGAe- 
jieiia Kan KOHUGiiTpapiiH pacTBOpeiiiioro b /Khawom /Kgjigbg bhc- 
JiopOAa, iraxoAHiuerocH npn Aannoii Te.MiiepaType b paBnOBGcnii 
c onpeAejiGiiuoii i\OiM.i,eiiTpan,iien 9.Tie.MGnTa-paCKncjinTejiH, TaK/ne 
pacTBopennoro b >hiiakom iKGJieae. Hpii cpaBiienmi OTAe.Tibiibix 
3 jie.MenT 0 B-paChiic.TniTejien moikho CMirraTb, mto oojjbincii paCKiic- 
jiiiTenbiion cnoco6iioCTbio o6j:aAaeT tot ojfeAienT, KOTopony iipii 
Aannoii TG-MuepaType n OAnnaKOBoii KOniieiiTpaiuin n jkiiabom /KO- 
-jieae cooTBeTGTByGT Gojiee inrsKan KonneiiTpaunn KiicjiopOAa. 

- -Mownio 3 a -paCKncjiiiTGJibHyio cnoco6npcTb ajiCMeiiTa npniraTb 
CTeuGnb ero Bjinninin na paCTBOpiiMOCTb nnc.TiopOAa b /Khako.m /kg- 
AeSe. OnernTAno, mgm 6oJibrae npn AanHoii Te.MiiepaType paanOG^Tb 
MGIKAV coAepiKanne.M KiicnopOAa, paCTBOpennoro b miictom -/kiiakom 
>K ejie3e, n coAepiKanrie.M KiicjiopOAa, pacTBopennoro n /Kejieao, 
C0Aep>HaiAe.M a.Tie.MenT-paCKiiCJiiiTe.Tib, TO.M-nbiuie paCKiiCJiiiTejibiian 
-CnoGoGiiocTi, ojie.MGnTa. 

B nacTonmee Bpe.Mn .OKCuepii-MenTajibno oiipeAenena pacnnc- 
jniTGJi i.nan ciiocotniocTb Goji biniinOTBa ajiGMGnTOB-paCKiiGjmTCjien, 
iicrionbayeMbix b CTa.TieBapenmi. 

HaiiGojiee 6 -tii3ko ycjiOBiin.M pacKnc.nennn b npo.MbiniJicnnbix 
iiGMax cooTBeTCTByioT Aaniibie, nojiyneniibiG npn iienocpeACTBen- 
noM onpCAe.neniin paBiiOBecnoro cocTonniin peaKunii paCKiiCTie- 
niiH, bOTopbie B ooihgm bmag .Moryx Gbiri. npeACTaB.nenbi, Kan- 

2 A. -M. CaMapiiH 
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fi3] iiwjie MO>inio iicii0Jii>30!!aTi> iij)n ycTaiioBJiGniiii TcpMOAniiaMn- 
•leuKiix (i)yiiKiuni peaKUiiii paCKiicjieiiiiH. 

Ociioinioe nmiMaiiHG iipii oiipeAGJiGHiuT paBiioBGCiioro coctoh- 
imn peaKipiii (15) 6i.i.no oopaiuGiio iia vCTpaHCinic CMcmeiiini pau- 
MOnecMH upii ox.'iaMvAGiiiiii >KiAAi''oro .MGTa.'[.Tia ot TGMiiepaTypw 
aKcncpihMeiiTa ao TOMiiepaTypi.i cro aaTncpACnaiiiiH. 3 to oarjiG 
o6ec!!C'iG-iio TGA!, ATO MOTa.Tui aacaCHnaJiu n i^Bapnenyio TpyOwy, 
u KOTopoii OH 6i.iCTpo aaTuepAonaji; TawiiM oupaaoiJ, aa'vko gcjiii 
n nei;io.TiHOCTi.io jiCK.niO'ieiio uhiriaACiiiio na pacruopa Hiic.nopoAA; 
TO no BCHKOM cjiyMaG oro BMAe.ACime na iiOBCpxnocTi, aacn.iBaio- 
lAGi'o MGTaJiJia lie u.mgjio MGCTa. 13 iipeAWAyuj,iix iiccjiGAOnaimax 
MoraJiA aaCTBiBaJi n thivig, iipii dtom cnocoSe oxjia/KAeniiH ne.Tii.Bfi 
GbiJio rapanTiipoBaTi, iioJiiioe ycTpanemie nuAejiGiiiui Hiic.’iopoAa 
MB aacTi.iBaiOBiGro MoraHJia. 

Peay.Ti E/raTi.i aiyCiiepiiMGHTaJiBiioro oiipcAejiGHun aaBiiciLMOCTii 
MOKAy OKnCJlHTGJlI.lll.lM llOTGHUliaJIOM raBOBOil CpGABl Ph.O • 

H K'OnneHTpamicii |)acTBopeinioro b haiabom /Ke.iicae KiicjiopoAa 
|%0] iipii paBJiHBHMX TGMiiepaTypax rpailiM'iecKit npoACTaujienbi 
na piiG. 4. 

B MGM upuiiAHiiiiaJibHoe paajiiiMiie sieH<Ay pGayjibTaTaMii iio- 
cjiGAHero HCCJieAOBaHiiH 1131 h paiice oiiySjiiiKOBaHiibiMn, u abtihgt- 

CH— Tl 1 1— DT0~P an?! M M H G— OOOGH 0 B a 1111 bl-M? 

Bo Bcex paGoTax, oiiyG.aBKOBaHiibix paHec, aa iiCKAioaemiGM 
iiepnoii paGori.i ^[iiriAiaiia 114], iiocBameiniOH iiayMeiiirio axoii 
peaKUiivi, oTMG'iajiocb, mto pacTiiop KucjiopOAa b /hmakom /KGJieae 
Bii.aOTb AO iipeAGJia iiaCbiiii,enriH hbjihgtch iiAea.TibiibiM. npHMO- 
.imiieiinaH aaBiiciiMOCTb MGiKAy KOHuenTpaAiieii paCTBopeinioro 
B /KiiAb'O.M /KGJicae KiicjiopoAa u okiicjiii rejibiibiM hotgiihiui.tiom 
raaoBoii (})a3bi, ooCTOHmeii iia BOA«Horo napa ii BOAopoAa, obii- 
AGTGJlbCTBOBaJia o TOM, MTO aKTllBHOCTb KHCJlOpOAa, paCTBOpGll- 
Horo B JKiiAKOM /KGJieae, iiAGiiTn'fua c ero KOnnenTpaiuieii b pac- 
TBOpe. 

Kau cjie-iycf lia Aaiiiiwx, lipeACTaBJieiiiiMx na plic. 4, aKTiiB- 
-HOciT-i.- -lAiCJiopoAa , -pa(kTB_op_eiino.ro_ Jl JJAIAbom /KGjieae, aaBHCiiT 
KaK' OT K'oiiuGHTpaniiH paCTBopa, TaK H OT TGM iiepaTv pbi . Dto ot- 
KJioiicinie paCTBopa KiiCJiopoAa b /Kiiako.m /KCJieae ot iiAeajibHoro 
HBJIHGTCH aab’OllOMOpilblM 11 oG'bHCHllMbl.M. I'lo MCpG llOBbiriieilllH 

I 0 H aeirf p an mi B 1 j a c/r B 0 p e k 1 1 c Ji o ji o Aa ci 1 1 1 /k a exc h cro a kt 1 1 n i r o ct i . , 
iiOBbiiiiOiiriG TeMi:iepaTy|;)b! cTiocoGctByeT npnGJimKeimio paCTnojia 
K ii Aea jii.iiOMy. Mo/kho roiiO|) nT b o6 yTOMiieHiiii Bipoiu. iiojiy'icii- 
Hbix Aamibix, 110 iipininiimiajibiibiii Ibbiboa o 6 iiaMeiiGiiiiii aKXiiB- 
iiDCTii KiiGJiopOAa HBjiHGTGH GecGiiopii biM . Ecjiii paaGaBJieinii.iG 
JiaCTBOpbl KlTCJrOpDAa B /lAlAK'OM /KeJieaC HBJIHIOTCH llAGa Jl bllblMll , 
TO iipii GoJiee Bbicobiix KOiiHeiiTpaipiHx KiicjiopoAa bo3mo/Kiio oopa- 
aOBamie thkiix GOGAmienitii /KGJieaa c KiicjiopoAOM, b Koxopi.ix iia 
OAHH axoM >KCJie3a iipiixoAiiTCH 6o?iec OAiioro aTOMa KiicjiopoAa. 
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B COOTBGTGTBllll C OKGliepil.MClITaJrbllO llOJJyHGimblMlI AailHblMIl 

[13] KOiicTairra paBiioneciiH peab-iuni (15) AOJUKiia ^nti. iipeACxaB- 
jietia vpaBHeiiiie.M 

- I 

~ /ol%01 




Pile. 3. 3ainiciiMOCTb mg/K-iv oKiic.niiTc.abHi.i:M liOTCiiiuia.ioM laaoRoii 
15l 0 • ^’ll " BGBUOHTp.BlllGii liaCTBOllGBIlOrO » /UIKIKOM >KC.-|C3C KUC.lOpOAa 
upii pa3.nii<nii.ix TCMiiopaTypax (131: 

Pq’ iKipiuiaJibHoe jianaomic uMoaopOBn np» cooTucTCTByiomc.M OTHOnieifiin 
' Pjl o : . l’<'BR>oe yiipyrocTU ;iiiccoii.iiimiiii FeO npii aainiou 

*■ Te.Miicparypc. 

a ec 3aBiiciiMooTb ot TGMiiepaTypbi 


IgA', 5 = 


9/i40 

T 


4,536. 


SaBIlCitMOCTb KOe(l)(|)llI.I,llCnTa aKTllBllOCTH KIlGJIOpOAa, paCTiio- 
peiiHoro B >KiiAKOM /Ke.Tieae, or TeMiieparypbi ii ox OKiicjiiixejib- 
iioro iioxeiiniiajia raaoBoii (jiasbi onpeAejiHexcH ypaBiieiiiieM 


/o-(2,5J 


:lJ9-:10-'‘7’) 
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Kau owjio OTMCMGiio ni.iijie. oiipeAe.iieifiie paniiOHeciioro co- 

CTOHiniH Aieaviy pacTi 50 |)OAr-/iv'ii;i,Koro acGJieaa n a.Tio.MOuTa-paCKuc- 

juiTCJiH II uapo-itOAoponuoii CMeci.io ooeoiiC'iiTRacT iioJiyMeiriie Sojieo 
J:^ocTOllepl^.lx Aiiinii.i-v o pacixiic.'iiiTC.Tihiioii cnocoGiiocTir cootjigt- 
CTiiyioiHGi'O 3.'iCAiGnTa. 9 to ciipaiiGrpTiinio rrpii yc.Tioi!iiii , mto TGpMO- 
-MlliiaAlllilGGiaiC-:i])y-HKMUlll :peaKipill (15:) AOC-'TO 

Ecjlll yMGCTI. MOaMOJKirOCTI. IlGIlOJIHOrO liaCWlUGIIMH HO/lOpOAG 
ROAniiiJM riapOiM n caTioparopG,. paajiiiMiiyio ctgiiciii. paamrnm 
TOpMOAlHlH|)yyi!ll ll llGKOTOpi)lG Apyi'HC OGOGgI! HOGTII aKClIGpilMGHTa 
iia ycraiiOMKax o'I7i,gjilii wx iicc.-iGAOHaTCJiGn, to' nGJiGCooGpaaiio 
jJGpGA iipoitGiiciiiiGiM paiinouGGiii.ix jiJianoK Jipii najiii'iiiii n pac- 
TltOpG 3JI GM Gi l Ta -pa Gl vlTcjI 1 1 TGJI H 0 11 |:)G;|,GJI I it I. p aCTlI 0 P II M OG'r b K lic- 
jiopOAa H >KitAKOM >KG.'iGaG c uG.Tibio yCTH iroiiJiGiriifr TGp.MOAmiaMri- 
MCGKIIX (l)yii K-Hiiii pGab-niiii (iP). TaKii.M oCipa30.\i, iia ojuioii ii Toii 
>KG yCTanOHb'G, lipilAiGpIlO H llAGIlTlIMIlbIX yGJIORIinX 3KGnGpnMGllTa; 
6yAGT iiriy'iGiio pamionGGiiG iiapo-noaopofliioii cmccii kgk c /Kii;p;n.\i 
/KGJIC30A1, Tab 11 G paCTIIOpOAl 3.TICAlGtlTa-paGKllG.-niTGJJH H >KII'lb'0.\l 
JKGJ 1 G 3 G. WciiOJii.ayH TaiviiM oopaaoAi iiojiy'iGiiin.iG !uiinibiG, .mo?kho 
noni.iGiiTi, AOGTonGpiioGTb Mbi'iiicjiGiniii TGp.\io;uiiiaMii'iGGb-iix (|)yiiK- 
liTTii ^irGal^HTm (13). fiG" OTTO pan inlaTOTCH “pGay-ji bTaTbi onio- 

CI1TG.TII.II0 pGaKiimi_ (15). _n0JiVMGiiiii.iG n pGjif.rjt vm ii.Mii iiGC-TiGa oiia- . 

TC.TIILM1I, a oGociiG'ninaiOTCH .Tiiinii. o/uiiiaKOiibiG yc.Tioniin 3kci[G- 
pii.MGiiTa npii iiayiiGiiiiii Jinyx Gioiaaiiiii.ix .\iG>KAy coGoip poabniiii. 

Otumiohgmiig pacTnopa Kiic.TiopOTia h wG.acaG or iiAcaJibiio- 
ro, KOiiCMiio, fii{.TinGTca niio-Tmc aaKOno.MCpiibiM ii ooi.nGnii.MbbM. 
O'lGIUITUlO, 110 .MGpC riOnbllllGIIIlH C0AGp>KailllH bllG.TlOpOTpi I! >b'ltA- 
KOM yKG.TlG3G Il.TIll, Apyi'HMIl C.TlOnaMll, 110 .MCpG llOllbllllGHlin OKIlC- 

J!UL’i'P 2 iliijpi:o iiOTGiiii,iia:fia raaonoii (liaabi iiapHAy c aaKiici.io.JKGJicaa 
n i.aKOM-TO iryCTb iicf)o.TibUTO.M b-o.aiiMGCTnc oOpaayiOTGH ii hi.igiiiiig 
O b-iiG.ni.i /KG.TiGaa. 

-Tcp.\iojuTna.\iiiqGObMie_(|ryrib3oiir pGaKiuiii“pacKiic.Tioiiirn iipiiiic- 

ACiibi -it--Ta 6 ji.- 4;- rpa([)ii'iGGb-ir paCKiiCJiiiTGriiTnaH ciiogoGmogti. 
Oav(C.T|l.llbIX 3 JIG.MGIIT 0 M lipil 1600 “ 0 pGACTaBJIGlia iia pilG. 5 . 

B oTiioiiiGThui ^pacK'iiCJinTG.ni.HOM criocooiioGTii iipmiCAGinibix 
lia pilG. 5 3.TIC.\IGHT0II 1IG05x0;|I1.\I0 GAG.TiaTb C.TlGAyiOinilC aa.MGMa- 
IIIIH. 

- - leci 1 g:-ai 

--CTnOpGllirblAlll--IT->bMlAlxOAl->KG.TlG 3 G. Gl-mo OIipGA - 3 KCllGpilMGir- 

Ta.Tibiio iivTG.M iiayMGiiiiH paitnoiiGGiioro goctohiiiih n giictgmo, 

GOCToniiiGii~PTir-a^:niilTor(r^^^^ ii raaonoiriliaabr— Ob’ 1 1 cii y r-Tic- 

pOAa 11 yi:o.*ii.iioro aiiriiApirAa.. t. g. paiiiiOBGGiiH pGaix-uiiii 

■ ■ GGo(r) == iGi G%). ( 17 ) 

Mapma.Ti.ri ii MiiiLMati 123] oiipoAG.Tiii.aii TepMOAiniaMiiMCCK’iiG 
4)y iib'iuin pGab'iiiiii 

|G| -}- [Q = CAp,; AF" = - 8510 - 7,52 T. (IS) 

- - 


Kaw cjiGjiycT iia upiiRGAGiiiioro aAGCi, ypamiGmin ii 3 .MeiiGiiiin 
CROOOAiioii oitepriin pGaKiuiii (IS), ii.TiiiiimiG TCMUcpaTypLi iia paii- 

UOMGCllOG COCTOHiniG 3T0li pGaWHILir HllHTO'/KMO. 



^ ^ ‘Puc. 5. pTicKiic.niire.ni.iiaH oiioGOoiiocn. a.^ic.McirroR npii 1600°. 

3ivCiiGpiiMGiiTa.T[bin,iG Aamibie Mapma.TiJia ii MiirrAunia ui.i.aii 

iioriRGpi'H.yTbi TinaTG.TibiiOMy aiia.Ti iiviy l;>. 15 . G-rajiKOM | 24 ]. B go- 
OTiiGTGTitiui c aa.MG'iaiiiiHMii 15 . B. Grapixa .mo>kiio irpiiiiMTb, 'iio 
pGBV.TibTaTbi 0iipGAG.TiGiiiiii Ma pina.ri.ua ii MiiiiMaiia AOCTOnGpiibr 
Jiiiuri. 'pm paCTHOpOH, GOHGp>bain,iix hg itbimG 1 % yr.riGpoAa. Ho^ti-- 
JIGG aaiGTiioaGiiiiG 15 . B. Giapba OTiioGiiTG.ribno iiGCJiGAOiiaima 
Mapuia.T|.ua ii MiiriAiaiia Gbi.no uoatiigp^kagiio Ba.Ti.Trc [ 25 ]. 
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TcpModnua.ViiiKecKue (f/ytiKifitu 


peaKu nil pocniicAenici 


T a 6 .T M t| a 


1 


5* 

o 

PcauiiiiH 

KoHCTauTa 


3aniicii.M0CTb aoHCTaiiTu paBnoBeciia 

lI:i.MCneniTG CBoOoaiioii DiiGprr.it 

IICTO'IIIIIH 

o 

paDiiOBCcnn, K 


o r TeMiiepaTypH, Ig K 

peaiuuiii, Ar° 

1 

■ MnO,^,= |MnH-10| 

(%^ln) [%01 


25270 , 

f r 12,05 

1 15 600— 57,43 T 

[15] 

2 

(KoO)3P,05,,,., = 3I'C„, -i-S|0| +21PI 

|%P]M%op •• 


-2^2 + 31, , 

383 500—142,60 T 

[161 

3 

(l'«0)3P„0.„„, + IP^O^I = 4 |P| + i3 |0| = 3Fc,,„ 

iroPi-* i%op=’ 


118000 , _ 

7p T 58 , i 

531 000—266,50 

[161 


i KeOCr.O,,,, = Fc„, + |Cr| + 21 01 

l%Cr]l%0]2 


-^ + 26.12 

485 960—239,02 T 

[HI 

5 

Cr,0,(T| = 21CrH-3 101 

l%Cr]2[o/o013 


'4'° +39.21 

361 280—179,37 T 

[171 

6 

|Cr01+Cr303,3, = 31Crr-h‘/.101 

"CrO 


_^ + 4l,2S 

390 000— 188,80 r ‘ 

[171 

7 

lpoV.O„3)=ipo,.,,)+lV) + 210| 

[%y\[%offl 


- 2542 + 10,95 

116 010—50,12 T 

[181 

S 


3 3 

[% vii%oi 2 /J 


-2250+9,06 

95 850—41 , 46 T 

[181 

9 

1 V.O..,,, = IV| -f 101 

1% V| [%01 /o 


-^+5,24 

58 660—23,99 T 

[IS] 

10 

C + xl01=C0,„, 




7 600—7,55 T 

[191 

i%c]i%or 


7p T I , 

11 

PoOSiO.^,,,., = ISil + 3 101 + Ko„„, 

[%Si] [%0]^/sj 


-2542 + 31,0 

315 340—141,97 T 

[20] 

12 

SiO,.(,,,= lSi| + 2|0| 

l%Sil l%0]=/si 


+ 2 ., 63 

220 400—98,98 T 

[20] 

13 

l-cOAliO.^,, = 2 lAll + <1 |0| + KC(,,,, 

[% Al|M%Oj‘‘ 


'Sp^^22.y, 

268 000—104,00 T 

121] 

14 

2|-cOTiO.(„,, =|Til-i-410| + 2Fo„„j 

[%Ti][%Ol'‘ 


+23,47 

294 000—107,30 T 

[22] 

15 

Ti 03 ,,,)=|Til + 2 101 

l%Ti] 1% 0]= 


..,5400 +,0,33 

140 500—47,30 T 

[12] 

16 

Zr0.,(„=-lZrH-210| 

l%ZrJ(o/oOi2 


-^ + 12,07 

189 000—55,18 T 

119] 
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MapuiaJiJi II 4iiiiMaii, aiia7iii:.ui|)y>i iiojiyMemibie /i,anui>ie, npii- 
iii.Tiii \i aaK-JiiOMOHiiio, MTO paCTHOp yr.aepOAa ir KiiCJiopoAa b /kita- 
KOM /b'CJlCaO lie BB.TIHeTGH 11 ACa Jl BlIbl.M U Il03T0My KOllCTailTa paBHO- 
iieciiH peaKAiin (IS) AOJi>Kiia oj.rn, npeACTaB.Tiena vpaBireiiiieM 

/fi = /ol%Ol-/c|%Cl (19) 

BC7ie,ACTiute Toro. mto aK-TiiniiocTii paCTBopejiiiBix Kiic.TiopoAa ii yrjie- 
pOAa HO iiAenTii*ini.i c KOiineirrpaniiHMii anix djigmcutob b pacTBO- 
pe. ypaniieiiite (19) ciipaBCAJinBO, no iicjii.3b cor.Tiacirri.cn, iniK 
ovAOT noKa.'iaiio im>Ke, c oGiniciieimcM Mapmajuia ii MiuiMaiia, 
iiO'ie.My B ypaBiieiiiiii j^onCTairri.i paBiiOBeciia peawnnn (IS) 

MM oi.rn. j:ipeACTaB.TiCHBi KOD(lK|mn,iiCHTLi aKTUBiiocTii yiviepOAa 
II K’iic.TiopOAa. 

l\aK c.TieAVGT iia Aainitix' (cm. piic. 5), yrjiepoA oGjiaAaex ao- 
CTaro'iiio BbicoKOii paCKiic.Tiirrejibnoii cnocoGiiocTbio ii tom iie Meiiee 
DTOT a.MOMeiiT iiGJibaa iiciro.Tib:iOBaTb A^^ia Oi{Oii‘iaTe.ribiioro pacwiic- 
jiGiiiiH JKiiAKoii CTa.Tiir. Cirii>Keuue TGMiiepaTypi.i b iipou,ecce oxjia- 
MvAGinui 11 aaTBepAGBairuH crajiu n nyjioHniiinax upiiBOAnT k o6pa- 
aonaiiino OKiicn yrjiepoAa na to-tibko b peayJu.TaTO CMGineima pan- 
HOBGCiiM ab-aoTepMiiMGCKoii peaKniiiT ooeayniepoHniBaBiia, no ir 
BC.?ieACTBiie-ii3.\ieiieiiiiH-aivTiiBiiOGTii yrjiepoAa-, -paCTBopeHiioro-B >kg- 
jieae. Tau', n pGay.Tii.TaTG aKCnepiiMOnTajibiioro onpeAejiGiniH pac- 
Tiiopn.MOCTif yrjiepoAa b nniAb'OM /KGJieae, K’03(l)())iii.i,iieuTa aKTiiBiiocTri 
yr.HepOAa b nacbiiuemn.ix pacTBOpax (y,.) n Bbi'iiic.TieB!ifl ko 3(1)- 
{|)imiiGiiTa aiv‘TiiBiiocTii yrjiepoAa n nGiracbimeiinbix pacTBOpax GbiJia 
yCTanOBJiGiia riaiiiicu.MOCTb K03(|Mt)iiii,iiGiiTa aKTiiBnocTii ot tgm-- 
iiepa'rypbi |26]. CaiiiJKGime TGMirepaTypbi pacxBopa yrjiepoAa 
B aniAKOM >KGJlG3e BblBbinaGT llOBbllllGlIllG aKTlIBHOCTH paCTBOpGlI- 
iioro yiviGpoji,a. iipn'iGM peawoo iioBbiiiieiniG airruimocTii SToro 3Jie- 
.MGirra uaGjiiOAaeTcn iipii ox.Tia>KAeniiii pacruopa mG/KA}' JiiiKnirAy- 
COM II co.BiiAycoM. B Ka'iecTBG jipitMopa Gbi.'io jiOKaaano, nxo upii 
ox.Tia>KAeiiim pacruopa, coAcpJKamero oko.tio 1,1% yrAepoAa, 
c 1700° AO TG.MiiGpaTvpbi co.TriiAyca aKTinmocTb yrjiepoAa Bospacra- 
OT iipitMGpiio B rpii pa.'ia. 

rroAoGiiou pecKoe noBbiineiiiie ab-Tnniiocrii yr.TiepoAa, pacTBO- 
pcmioro B HOiAKOM /KC.nc.ae, npii ox.aa>KAeiniii /KiiAKoii CTa.Tm 
iiGCOMiiGiiiio Ob'a.ibiBaGT cy inGCTBeii HOG B.MiiBHiie na BCKiinaime 
11 oGpaaOBaiiiiG ra;.iOBbix iiyabipeii iipii aacTbiBaiiim cra.Tiii, pacwii- 
c.TiGiijioii To.Tibb-0 yr.TiepoAO.M ii.tiii yiviepoAOM ii MapraimeM. 3 tjim 
.MOHC iio oG'bHCiiiiTb 11 noBTopiioe b'liHGiiiie JbiiAKoro .MGTa.TiJia n 
MaprCllOBClvllX 11 3.Tiei»-Tpll'IGCKllX BGMaX, KOTOpOG iiaGjfioAaGTca 
iipii aarpy-TicG b MOraJUi, cinuKGM, (|)GppOMapranna ii.rni npii 
IT G P G.\ I 011 1 1 1 1 1 a 11 1 1 H -M GT a .B Ji a . 

Maprancu. 3 tot a.ne.MGHT xapaKTepiiayercH iiiiaKoii pacKiic.T[ii- 
TGJibiioii cirocoGnocTbio, ii tgm iig Meiico on HibnnercM iienpeMeii- 
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Hbi.M yMacTiiHKOM iiponGCca paCK‘iic.Tieiiim cra.iii AawTG n tom c.TiyMae, 
KOr/ia ero iie BBO’i,aT iiaMepeiiiio ii /KiiAKiiii MGTa.Ti.Ti, BC.TieACTniio 
Toro, 4T0 Mapraneii, BCerAa b tom ii.nii iiho.m TxO.tihmgctbg npiicvT- 
CTByer ii MeTa.Ti.TiiiMecKoii caA,KG. 

Pacb-iic.TiiiTG.Tibiiaii cnocoGiiocTb Mapraima ^IiiiiMaiiOM, i'epo 
11 BiuiicTiGpOM [27] Gbi.Tia oiTpeAG.TieHa iia ociioite Aaiiiibix, [TO.riy- 
Memibix npii iiayMGiiini pacripeAG-Tieiiim Mapraima moitav iibTiaKOM, 
cocTonmiiM 113 aaKiicii .\iapraima Ji okucjiob >Ke,ne3a, ii nmAb-iiM 
nTG.TieaoM 

(Fe=n + I.Mn) = (Mu=-^) + Fe,,,,: 

—30 920+1:1,03 

( 20 ) 

OciiOBaiiiie.vi a-'Ib iicno.Tib30nairtm noAoGiioro .motoab mi|)GAe- 
jiGHiiH paCKiic.TinTe.ribHoii citocoGiiocth .Mapraima nimMOTcn to, 
MTO paciipeAejiGiiiie jnic.TiopOAa .MemAy ui.’iab'OM ii .\ieTa.’i.TiOM iio 
aaBiiciiT OT iiaJiiiMirn b iii.naKG aaimcii .Mapraima ii iiaiteeTiioii 
orpaiiiiMGimoii o6.TiaCTii KOimeuTpaniiii rtoc.iiGAiiGii. 

|?> COOT BGTGTB nil- C -3T-H-M -paClvllG.TIllTG.TIbliaB- CllOCoGllOUT.b ..Mil.p- 
raima h-tiii KOimein’pai.iim imc.TiopoAa, paCTBOpeniioro it yb’iiAb'O.M 
>KG.Tie3e, coAGpmame.M .Mapraiien, .mojkgt Gi.rib oiTpeAe.TieHa, cc.ni 
naiTGCTHbi aiiaMeiiim K.m,, ii K03(|)([)imiieiiTa paciipeAG.3eiiiiH kiic.tio- 
poAa .MOb'Ay /KiiAK'H.M '/KGJieao.M ii iimaKOM, coctohiuh.m ii3 okucjiob 
/Ke.Tie3a, raw miu ii3 CKa3aniioro Bbiine c.»ieAyeT, mto .MiiaMeime 
Lq iTpaKTMMGCKii MG 3aBiicnT OT 113.111141111 B iLi.TiaKG 3auiiCii .MapraiTua. 

Ha vpaBiiGinin (20) ii 

eo 

C.TlGAyOT 

(22) 

Mto xapaixTepiio .Tiiiiiib a-3it pacKiic.TinTG.:i i.iioii citocoGiioctii 
^M apraima? To, mto ero pacb’iic.MiiTG.iii.iian cnocooiiocTb no .Niepe 
nOBbiiiiGnim KOimGiiTpauii a Mapraima n pacTBope noapacTaeT. 

C.TjeAOBaTe.MbnO, b oto.m OTiioiiieimii .Mapraiieii, OTviiiMaGTcn or 
BCGx jipynix pacbMic.TmTe,rieii, iiCBO.iibayG.Mbix ii cTa.TiCBapeimii. 
3 to iiOBbiinGime pacKMC.TmTC.Tibiioii ciiocoGiioctii .\iapraima no .Mejic 
yBC.TiiiMGimfi KOimeiiTpanim ero it pacmoiTG, Boa.Momno, oGvc.tiob- 
JiGifO iioHB.TieiiiiGM TBGpAoii (jjaabi n kmimgctiig npoAyin’a pacimc.Tie- 
iinn mG.Tieaa .Mapraimo.M. 

OiipOAG.TiciiiiG pacb’iic.TiiiTG. ii.iioii cnocooiiocTii .Mapraima Bbi- 
no.Tineno Mim.Maiio.M, Pepo n BniiK.aeiio.M b yc.MOBimx, o.niiaKiix 

^7 
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K ripoiiouOACTneiiHLiM, — Gujio uay'ieiio paBiiOBecne mghviv Map- 
ranpcM, pacTBopeifj[M.\i b >khakom /Kejieao, rr injianOM, coctoh- 
imiM u3 aaKiica Mapraiina n okucjiob /Kejiesa, luiir, b kohcbhom 
ciiere, uayMeao paBnoBeciie mg/kav .MapranAe.M it Kiic.TiopoAOM, 
paCTBOpClllIW.MlI U JKllAKO.M /K*e-ie3e. MO/KKO JlltJUb OTMOTITTl,, ^ro 
oSjiacTi. aKcrrepviMenTnjiiaio iiayMeuiJWx KonAeiixpaABii Mapraima 
naxoAirjiaci. n npoAejiax ot 0,1 ao 0,3%;AaHHwe OTHOCiiTejiiaio 
oO.TiaCTeii c Oojiee BLicowoii KOiinenTpanneii jiapraiina Ohjiit uo.'iV' 
aeiiBi uyTCM p acacia. 

B .aaGoparopiinx MocuoncKoro iiiiCTirryTa ciajiir ii WiiCTuTyia 
MCTaJuiypriiii AH CCCP Gbuia awcrrepirAieuTaJibHO oirpeACJieiia 
paCKiic.TiiiTejii.naFi citocoOhoctl Aiapraima b miipoKOM JiiiiepBajie 
ero KOiiueirrpaniiii, YToaiieit cociaB upoAyKTOB peaKpiiii OKiic.iie-, 
iniFi II 1’iaFiB.neiio BJinnipie iiapraiina ira aKTHBifOCTb KiicjiopoAa, 
paCTiiopeimoro b >Kcjieao-MapraHnecMx paciuianax [15, 28). 

ripii oripeAC.aeiiiiii paCKiicJiirTejiBiioir ctiocoSitoctu Aiapranua 
iiciTO.Ui.aoBajm jpniiiiiic, noJiyMeiiiiLie iipii Tiayaeiniii paBnOBeciia 
.MOKAy paciiJiaBaMii >Ke.rie3a ii Aiaprauna c raaoBoii (JiaaoiT, cogtoh- 
iHCii ua BOAOpOAa ii noAanoro napa, t. e. pacKiTCJUiTe.abuaFr cno- 
coSiiocTi. aioro ajie.\ieuTa 6i>ijia onpCAejieiia laiv >Ke, KaK ii Muoriix 
Apyi’Hx-- l-Ipii-MeHGHiiG--nGA00MOro AiCTOAa npn onpcAejiciirnr pacKiic- 
jiiiTe-TiMiOu cjiocoDhoctii Aiapraiipa coripFUKCiio c iiaBeciiiLi.Mii aa- 
TpyAiTeiniH.Mii HC.:ieAGTBiie Bbicoixoii CKopociii Mcnapeniifi Aiapranna. 
I'laMCuenne cociana MCTa-TLaa bo BpeAieinr aaTpyAifflJio (|)irKcai:uiio 
OTMOiiieiiiiFi Pu^o '.Pi], n raaoBoii ([laae, oiBCaaioipcro paBiiOBeciiio. 
Ha ocHOne jpiMiii.ix, iioJiyMemibix b iipeABapiiTe.TiMibix juraBKax. 
vCTairaBjniBaJin aiiaHcniiG yaoMHuy roro otiioiiighiifi (cociaB raao- 
Boii ((laabi) 11 aare.M b TCMeinie KOpoiKOro BpGMGim (15—20 mith.) 
AOCTiiraJiii paBHOBGCiioro cocToaiiiiFi b cooTneTCTByiouprx ujiaoKax. 

Tai; Gbijio Mayieiio pannonecHoe cocroHiine peaKuiiii 

-\[nO., -j- .^H 2 (r) = .rH.,0(p) + [\\n\ (23) 

iipii paajiii'iiibix TG-MiiepaTypax. 

B ypaBiieimii (23) x iipeACTaBjiHGT OTHOrneinie aiicjia aiOMOB 
KiiCAOpOAa B .MOJiGKyjie OKiiCJia k Mi!C.T!y aio.MOB AiapraHna. 

B cooTnercTBini c 3KCiiopit.\ieiiTa.'ibao iiOJiyMeinibiMii AtiGabiMii 
115] obijio yCTanoBJieiio, aio b aaBiicii.MOCTii oi coAepHTaiiiiFi b >kma- 
KOAi HiGJTeae .Maprauii.a. upoAyKTaMn OKiic.TieMnFi iiOGJiGAnero fibjifiiot- 
CFi pacTBopbi Tiiira AMnO(l— A)FeO b /kiiako.m iijiu tbgpao.m co- 
CTOFIlilUI. Ho .MGpe ITOBbllllGHllH KOHUGHTpaUmi paCTBOpGlIHOrO 
Aiapraiina cociaB dtiix paciBopoB iiaMCiiFieTCFi — omr o6orain,aiOT~ 
CFi .aaixiiCbio Aiapraiina, law iipii ISOS'’ ii coAep/Kaimii Mapraupa 
Bbinre 1,8% oOpaaycTcn MnciaFi aanucb .Mapraiipa. 

Ec-uh iipii TGAiiicpaTypax ciajiGnapeHUH oOpaayioiCFi jiiiOo anc- 
laFi aaKiici. Aiapramia, .tiilOo paciBopw .iMnO^FeOy b tbgpao.m ii-thi 

FK'ltAK’O.M COCTOamill, TO A*'Oi yCTaHOBJlGIl llfl COCTasa IipoaVKIOB 
2S 


0Knc.TiGi[HFi Aiaprahna, paCTBOpoiiiioro b jkiiakom /Ke.TiC3e, ugoG- 
xoAii-MO onpeAGJiHTb 3 naaeiJiie rc. 

Ha piic. 6 j;ipezi,CTaB.Tieua loixcnepM.MOUTa.Tibiio no.ayMGiinaFi aa- 
BllClIMOCTb MGFHAy Ig (/ 5 -i,o ^ 2 ^ 11 .) ^ ]g [%-'[”] HP'* II 1605 °. 

HjiaBIlbie KpiIBKlG CBlIAO'ie.TlbCTBVlOT 0 lieiTpepblBllOAl liaAieUGHHlI 
cociaBa OKiiciioii (paai.i b aaBiiciiMOCTir or iia.MenGHMH jx'OHueiiTpa- 
miii AiapraiTua b pacTBope. 



KoHCTairra jiaBnoBGCiia {leaKHim (23) AO.Ti>KHa oi.rri. iipeACiaB- 
Jicna vpaBHGnncM 

A' = m 


B KoopAniKiTax Ig (P]i 0 : Pji,) — anaMeiiiie x — — 

— rr /;? — fibjifigtcfi vtjio.m iiaix.rioHa npiLMon. 

Ec.tih KpiiBvio, OTiiocFimyiocFi K 1565° (pile. 6), ycjiOBHO paaAo- 
JiuTb iia yaaCTivH ii b iipeAO.Tiax Ka/KAoro yaacTKa KpiiBO.TiiiHGiiiibiii 
OTpeaoK aaAiGiiHTb iia ripFi.Myio, to npiiACTCFi npiiiiFiTi., bto iia 
iTaHxAO.vi yaaCTKG, b upGAOJiax Aciiiiioro iia.MeiiemiFi KOtineHT|Taniin 
Mapraima, o5paayGTCFi oaho cogau hoiihg .AiVrnO(l — .A)FeO; 
aKTiiBiiocTb aroro coGAiiiieiiiiFi paiiiia eAUHiiAe, t. e. b anix cjiy- 
MaFix AOCTOBepiioii hb.tifigtcfi KOHCTaiTTa paBBOBceiiFi peaKunii 

(23), npGACTaBJiGHMaFi ypaBiieniie.M (24). 
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TOT ii.nn iTHoii OhTiceji ojie.MeuTa-paCKiic.TiiTejifi iieaaBuciiMO or 
KOiliieiiTpaumi JiocjieAiiero b pacTBope. Hi, me 3to noJiOHCGinie mbi 
ne .Mome.M npiiBiiaTb upaBiuihubiM, tbk kbk coCTan oupaByiome- 
rocH oimcjia oGycjiOB.Tieii j^oiiu,eiiTpamieii paCTBOpeimoro ojie- 
.M e I rr a - p a c k i ic ji 1 1 le Ji n . 

B Ka'iecTBe xiOATBep/KAeium to^bko tto BBiCKasamioro nojio- 
meuim mohjiio pacoMOTpeiB OKCriepiiMeiiTajiBHBie peayjiBTaTBi, no- 
jiyiieimBie iipu itayBeiiim OKiiciieiiiifl xpo.Ma, paCTBopeimoro b Miii/i- 
B’OM /B’GJieae 117 ]. OKuCjieinie xpo.\ia, paCTBOpeniioro b >kmiako.m 
yKejieae, m oolug.m biiag .mo/kmo ripeAcraBiiTB ypaBiieHiiGM 

CrOj; -|- a;l = [Cr] -f- :i:H 20 (r). ( 29 ) 



I’lic. 9. I’iiCTm*[niMncTb laic.-iopoa.i » pacii/i.iBiix >Kc;!C:ia n xnoMa iipii 1925 
II 1710° 1 1 7] 

^.(anHBie othooiitg.bbho paBiiOBGciioro cocToriimii 3 toh peaKmm 
jioaBO.'iium ycTaiiOBiiTB BjMiHime'xpo.Ma ua paCTBOpii.MOCTB khc- 
.•lopo^Ui B muAKO.M >Ke.nGBe ii anaBeime K03(])(|)iiniieuTa x n otoai 
ypaBMGniiii peaKniiii n.rm, Apyrn.Mii G.riOBa.Mii, no3BOJiii.Tm onpe- 
AG.BiiTB OTiioiiiemie 'mc.na aTo.xiOB KiicjiopoAa k miicjiv aTO.MOB xpo- 
Ma B oGpaayioimixcn . MO.BCKV.Tiax okhc.-iob iioc.neAuoro. 

SaBncii-MOCTi. .MC/KAy coAep/KamiGM KiiCJiopOAa, pacTBOpeimoro 
B .MGTajK'iG -iiccjiGAOBainiBix iiJiaBOK, ir KOiiAGiiTpaAMCii xpOMa npii 
1625 II 1710 °, T. c. jvOiiuciiTpaiuieii, cooTneTCTHyiomeii AOCTiiniyTOMy 

paBIlOBGCmO MGIKAy KTlC.^OpOAOM II XpO.MOM, paCTBOpGlIUBIMII B HCllA- 
BOM >Ke.Be 3 G iipii yKaBaiiHBix Te.MnGpaTypax, iipeAGTaBjieiia ua piic. 9 . 

BaiiiiciiMOCTi. MGBxAy (Pn,o-]^M,) H KOHucHTpauiieii It paCTBOpe 
xpo.xia iioha. 3 ana iia piic. 10 . 

KoiiCTauTa paimoBGcim peaKuim ( 29 ) mo>b*gt obiti. iipeACTan- 
jiciia vpaBHGiiiieM 

A- = [o/oCr](/>H,o:/V)". (30) 


OTCiOAa 

Ig /v = Ig [%Cr] + a; Ig (/^ii,o : Ph,)- 

SaBiiciLMOCTB AiemAv KOimeHTpamieii e pacTBope xpoxia ig [%GrJ 
11 GOCTaBO.M rasonoii (|)a3Bi lg(Pn.o- Pu,) i patjm'iecKii iipoACTaii- 
.Tiena na pnc. Jl. 



f S 8 iO 12 ii- ^16 ■ 18 20 22 21 

[%GrJ- 

Puc. 10. SaBllClIMOCTb .MG/KAy " l%Ci| 1171 



o o 


'-IS -1,0 -0,5 0 *0,5 +1,0 +1,5 

ig [%Cr] 

Piic. 1:1. 3aBiiciiM0CTb>c>KAy lgI(Pii,o • ^5i,) ” [1^1 

Mepe 3 3 KGi:iGj)ii.MenTa.TiBno on|)eAC.Ticinn,ie tomkh b o 5 .TiacTii koh- 
iieHTpauim xpo.Ma or 0 ao 6 % .MOiiaio riponecTii ripn.Myio c yr.ao- 
BBl.M K 03 (j)(J)imilOUTO.\l :C = 2 . B jcOOTEGTCTBII li C 3 T 1 IM peaKUUlO ( 29 ) 

3 A. M. Ca.Mapiui 33 
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n aioM uHTepoaae KO]l^eHT|)a^^i^ xpoMa mO/KHO 6ti npej;- 

craBiiTh ypaBHeniieM 

CrO, + 2Ho(r) = [Cr] + 2I-l20(r)- (31) 

Oimceji CrOa BenanecTeH, u noaiOMy d oo.iacTii huskux koh- 
BCiiTpamjii x])OMa Conee oGoCHOBaHHtiM HB.iaeTca npeanoao/KeHue 
o6 oopaaoBanrin xpoMirra FeOCisOg — cocztnHCHna, b KOTopoM Ha 
o;^^H aTOM xpoMa npiixoAHTca ^sa aioMa Kricjiopo;^a. G.ie;;0Ba- 
TeatHO, peaKHiifl (29) b dtoii ooaacTn KoaqouTpapiiii xpoMa Aon- 
>KHa 6LiTb npe,i;cTaBrieHa ypaBUCHiiGM 

FG 0 Cro 03 -f- 4H2(r) = Fe(jK) + 2 [Cr] + 4H20(r)- (32) 

npll HGIIOCpGaCTBGHUOM B3aiIMO;teiiCTBIllI MGH^Ay KHCJIOpOAUM B 
XpOMO^t, paCTBUpGlllihlMH B >KIiaKOM >{<6^036, B oGaaCTB KOHUGH- 

Tpamiii xpoMa ot 0 ao 6% HMeex mgcto peaKpua 

Fg(„,) + 2 [Cr[ + 4 [0] - Fe 0 Cr 203 . (33) 

B oSviacTB KOHBGHTpai^iin xpoMa ot 6 AO 16% naKaoH npa- 
3 

MOB B.Tu x = — , T. G. SAGCL peaKAiia 0KBc:ieHBa xpoMa, pac- 

TBopGHHoro B HBiAKOM HteaGSG, AOBHxHa 6biTb BpeACxaBneHa ypaB- 
HGHBGM 

2 [Cr] -f 3 [0] = Cr 203 (T). (34) 

PGay.Tbxaxbi aKcnGpBMeuxajibuoro nayneBBa OKHcaeHBa xpOMa, 
paoTBopGBBoro B HBiAKOM H%eae3e, CBBAexe;ibCXByiox o xom, bxo 
xpoM aBjjHGxca xoxa ir cjia6biM, bo pacKBcaiixejieM. ITo Aiepe no- 
BbimcHBa KOun,eHxpan,BB b pacxBope xpoMa iia6jiiOAaexca naAenae 
KOHpeBxpaABB pacxBOpGHHoro KBCAopoAa: Cbicxpoe b o6.^acxB 
B3MeBeUBa KOHB,eHXpaB,BB XpOMa ox 0 AO 6% B MGA-^eHHOe — OT 
6 AO 16%. 

Ho MGpe noBbiniGBBa KOBUGiixpamiB b pacxBope xpowa cnopx 
16% Ha6BioAaexcH ae nOHU/KGaae, a BOBtiaiGHiie coAepH^aiiiia pac- 
XBOpGHHOrO KBCAOpOAa. HoAOShOG BOBLlBIGHBe paCTBOpBMOCTB 
KBCJiopoAa MOHAio oGbacBBXb oGpaaoBaHne.M OKitcna xpoMa, pac- 
xBopBMoro B pacnaasax JKOjieaa ji xpoMa. HaBUonee Bcpoaxubi.M 
pacxBopriMbi.M B 3TIIX yCBOBuax cogabhghbgm aBJiaGTca 3aKBCb 
xpo.Ma. 

^(OCTII/KGBBG paBBOBGc iiH B cucTGMG raa-pacBBaB-oKnciiaa Ii:iGH- 
K'M npii K-OHUciixpauiiax xpo.Ma bliibg 16 ‘V» (])nKciipoBann no bobb- 
jiGiiiiio OKiiCHoii unGHKB Ha BOBGpxnocTii paciiJiaBa. Ecjin vHCCTb 
na:mMne b iifcnGAyGMOii gbctgmg pacxnopiiMoii CrO, xo nACiiKa 
noHBaaGTca iiocnc AocxiiHxeniia BpGAe.xa j)acxB 0 pnM 0 Cxii CrO 
B HiBAb'O.M .MGXa.X.’IC. C.TGAOBaTG.ll.BO, ([)llKCnp VG.MOG 3HaMGlllie 

34 


o raaoBoii (jjaac 
OTHOCBXca K npeAeriyna- 
CLiBj,eHUH Mexa.’ina aann- 
CbFO xpoMa B Kiicaopo- 

AO.M, T. G. B paBHOBGCllH 
aaxoAaxca a^irAKiiii pac- 
TBOp HxG.xeaa a xpo.\ia, iia- 
CbimeHHbiii saKBCbio xpo- 
Ma [CrO] B KBCAOpOAOM 
[O], TnepAaa OKBCiiaa 
3a Cr^Oa j[ raaoBaa 4>a- 
3a — cMGCb BOABHoro na- 
pa B BOAOpOAa. 9 to bo- 

B0>KeUBG liaXOABX 3KCnG- 
pBMeHxaabHoe noAXBcp - 
^KAOHiie: iiaK.iOH BpaMoii 
aa 3XOM yMacTKG kohagh- 
TpaAiiH xpo.Ma B pac- 
TBope paoeir 4/3. CneAO- 

BaXGAbHO, OKBCnGHBG 

xpo.Ma 3Aecb ao:i/Kho 
6biTb npGACxaB.iGHO ypao- 
jiemie.M 

3 [Cr] + 4 [0] = 

[CrO]Fe— Cr “h Cro 03 (T)- 

(35) 

06o3HaaGHBe [CrO]i.'e-Cr 
B 3XOM BOGJIGAUGM VpaB- 

HGHHB yKa3biBaex, axo 
aaKBCb xpoMa pacTBopona 
HO B /Ke:je3G, a. b HiGBcao 
0 AOcxaxoaHO blicokb.m 
COAO p/KaHBGM B HGM XpO- 
Ma. 

Peayjibxaxbi uayaeiiiia 
H G.MexaBJiaaec a ax bkb lo- 
aeiiBH, o6Hapy/KeHHbix b 
cuJiaBax c paaniiMiibiM 
coAep>Kaiiiic.M xpo.Ma ii 
K a C.X0 p 0 Aa , p e a x ro i ( o- 

cxpyKxypHrjH aHa.'nia oKncHOii b:ighkb aa noBGpxaocxu c.’iuroa- 
KOB ca.aaaoB jioA'J'aoj)Aii.3a AOcxoBcpaocTi, apinJCACaiibix Bbime 
peaKipiii OKucaGaiia xpo.Ma, pacxBopGHiJoro b h^haho.m >Ke:iejje. 
Ha pac. 12 apaaeAGabi .MaKpo([)oxorpa([)aa HKnioMcaaii, ooaa- 

3* 36 
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Pnc. 12 . HeMeTii.*T:i»'icrKiic nn.-iio^eana 
B cnaasax /Kc.ieaa ii xpo.Ma [ 17 ]: 
a - 0,32«/o Cr (X 300); 6 - 8,96% Cr (X 300); 

8 - 19.5S"’j Cr 300) 
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])y>Kciiiiwx B cu:iaBax c pasniiMiiLi.M toAcp/KainteM xpoiia. BLiem- 
unii Bii;i, iio;t,Tijop>K;i.acT pa:{iiopo;uiocTb iix cocTaija; 

HKTiioMcmia, oGjiaj)y>KcnijLie u ciuiaaax, co;i,ej»KaLii,iix ubiiiic 16% 

C’r, — reTO])ortMiuj.i. 

J|OOOXO;I,11.MO OTML'TIlTh, MTO lIli.’IOVKCHHbIC Buuie pcayjiLTaTLi 

ll:^yMelllUl oKiicjJCiiitH x[)OMa, j)acTiiopeuuoro jj >kii;uxOM acc.ici^o, 
iiaxu^ai iiauocijiue, a .mo^hgt olitl ii upa.Moo, uoATncpaiAcmio 
11 K;iac'Cii(|)iiKaniiit uuiie iKiioribayeMbix xpo.MucTLix CTaneii. 

1 1;ihlh‘tiio. mto cTa.iii, io,iep'rKaiiuio ;i,o 4 — 6"o xpo.Nia, otiiochtlh 
K ixOiK'TpyixUitoiiiii.iMii-Ta.iii, co;u'p>KainiiL' ot6,i,o 18"(i xpoMa — u ir‘- 
p>KaiioioiiuiM c‘ paa.’mMiioii cTCiicubio coupoTiiii:ieiiiia upoTiic okuc- 
jiL'imfi 11, iiaKOiUMi;, cra.'iu c uo.ieo iibicuKiiM coAop/KauiiOM x|)0.\ia — 
K /Kaj)(H‘ToiiKHM. Ora K.iacciuiiiiKauiiH, cctcttuouiio, ooyc.’ioii.’ioiia 
cocTaiioM, a c:ic;i,oiiaTLVi i.iio, ii ciioiuToa.Mii OKuoHoii lUieuKii, oopa- 
ayioinoiicii iia iroiiL^pxiiocTii crarm; iineuKa oiipc;i,c:iHeT ycroiiMii- 
uocTb xpoMiiCTbix cTa.ieii iipoTiiii Kop|)Oaini. 

^'I,aiiiibie 0 pacTHopit.MOCTii Kiu'iopiyui b paciuTaiiax H\Orieaa 
H xpo.Nia (■ric;i,ycT yaiiTbiiiaTb upiiiibioopo MeTo;i,oi3 iibiibiaBKii ii pac- 
Biu'jic'iiitH BbicoK'oxpoMucTbix CTaneii 11 cunaiioB. 

3;\ec-i. iieBoa.\io>Kiio iio;ipooHO jiaccMOTpcTb pcayninaTbi uccne- 
;i,OBaimH OKiicneuiiH xpoAia, jiacTBopeimoro b /Kuakom /Koncac, 
oiiyu.'iiiKOBaunbic Men ]\liiii-BenoM ii MiiriMaiiOM 131], TiopKAO- 
raiio.M 133]. Mc)>kiio niinib oTMernTi., mto Men Mnii'Mcn ii MniiMaii 
neoooc'noiianno iibiMucniinn K03(l)({)nn,neHT anTnnnocTn KiicnopoAa 
B paCTBopax /Koneaa n xpoAia iiyreM BKCTpanonnunn Aaiifibix, iro- 
nvMenubix b oGnacrn iinaKnx lanineiiTpaunir xpo.\ia, na ounacTi, 
BhTCOK-nx Konueinpannii otopo aneMeina b pacTnope. TiopKAoran 
npCAPTaiinn peaynbTaTi.i. OTHOcnmnecn w iinaBKa.M, iipoBeAennbi.M 
B ne jiannonei nbix yc.’ioBiinx. 

PacTBopuMOiTb Kne.'iopOAa b pacnnaiiax >Keneaa n X|) 0 -Ma 
OKcnepn.MenTa.Mbiio obi.ia onpeACVieiia XiinTii, (l>opA>Henr()M ii U^onK- 
.Mano.M 133]. JImii obino yc TaiioBneno, mto npn 1600' b /lavieae, co- 
At'p/Kame.M or O.Oi) a<> 3% C'r. ii peayni/raTO oKncneniin iioe/ieAficro 
oopaayeTcn xpoMiiT ( FeOCr.jO.j): ii oonacTii KonueiiTpannii xpoiia 
B pacTBopc OT 3 AO 0% — innnnonb ncperynnpiioro eocTaiia 
n Bbiine 0% Ca‘ — TBOpAbiii pacTBOj) (a-;,0, c iiOKOTopbiM eoAe])>Ka- 
nne.M aainun /Kcvieaa. 

TainiM oopaao.M, Xnnm, OopAvnenr n U)onb\Man noATBepAn.in 
ocGpaaoBanne rpex |)aa:iirMnbix oKiienon npn oinunennn xpo.Ma, 
jiaeTBopcMmoro n /KiiaI'Om /lavieae. A rnannoe, onn iioATBepAunn , 
MTO B pacTBopax. POAepaounnx Bbiiiie 9"„ Cr, no Mejie iiOBbiiriennH 
KOHitenTpaunn pacTiiojiennoro x|>o.\ia yiienitMiinaeTcn paoTiiopn- 
MOCTl. KlU’.'IOpOAa- 

^annr.ie Xii.im. (OopA>KOnra n (|)onK.Mana ownn npniiHTbi 
Mnii.MaiiOM O'Pi] npn ooiy>KAennn Bnnnnnn nornpyioiunx ane.Men- 
TOB na pacTBopn.MOc'Th Kiie.'iopoAa n H<eneae n na aKTiiimocTi, par- 

3>i 


TBopennoPo KmnopoAa. Miin.Man iinee nenoTojn.ie KoppewTiiBbi 
11 B panee onvonnKOBanni.ie ii.m n ’^len Alnn-MCMioM AfOiiibie.^ 
CnCAOBaTe.nbiio, mO/Kiio OTMOrnTb, c yMeroM iroaAnee on\o.in- 
KOBaniibix Aaiiiibix, AOCTonepnocTb iieay.ibTaTon, no.ixMcniibix 
B. B. - lnnMeiu‘Kn.M npn navMennn pac TBopiiMorTii IaIic. io[)OAii 
R pacnnaBax >Ke;ioaa n xpo.Ma 117]. 

‘ripii oirpeAcneunn pacKncnimvii>noii rnoroonorTii KiieMimn, 
iianaAiiH, Tiprana n (|)oi(i)opa Tab’VKC obino ycTanoB.ieno, mio co- 
craii oopaayiomnxrn okiu.'iob y.ie.MenTOB-jnuwnr. in're.'ieii oommob- 
nen nonueiiTpauncil noeneAinix b pacTiiope. 



Tuo. 13. SaiBiciiMivn. MOiviy l"o 6>1 n [% bi) npu lOuO [oo\ 


II. A. Tynnn 120] ycTaiiOBiin, mto iipoAVKiaMn OKncnennn 
I)e\innn b aaBnrn.MOCTn‘oT ei'o KonpenTpaunii b hoiab-o.m aavieao 
n.oMoTcn ennnnaT vneneaa nnn npeMneae.M. :)tot nbiiioA ioox()AnT- 
H B iipOTiiBopeMnn p aaKnioMenncpM I OKena n Inn.Mana |3oJ, 
OToiibio iMirraioT, mto neaanncn.MO or ixOimenTpaunn n /Kiiak-O-m 
^ eneae Kpe.Mnnn iipoAyKTo>t opo oKin neniiH nn.nwnn npe.Mne.KVM. 
locneAHee iio.iovKcnne ronena n Mnn.\iana. novixanyii, n ne .\io,bei 
biTi, iioA'Be[»‘v6Mio pt'ayni.TaTa.Mii nx oKenepn.MenTa, uau :m> 
iiAiio na pi.e. J3. ^aopb npinuyiein.i pc'ay. iinarbi onpiyie. leiinn 
aBnoBecnn [leanunn 


a n.MeniBK niieAP'raB.iena aaBnen.MoeTi^ .MC'Vix'Ay n I'o Si I 

npn 1600". : Ibrnepn.MenTanhiio imnyMeniibie TOMini ornmAb in' 
paciionovKenbi na OAnoii npn.Moii: Mepea aTii tomkii movkiio n iivHx- 
no iiponecTn abo iiepeceKaioiunein npn.cibie <• [la.i.niMnbi.Mn 
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yiviaMn jiaKnoiia, ‘iro yKaiibiaacT Ha paaniiHiiLie anaMemifl x 
B ypaBiieiiHH peaKHuii 

Si0.v{T) + = l^^i] + ?H20(r), 

ii:iH, HTo TO /He caMoe, — na oopasoBanue b >kh;^kom mejjeae coe- 
^UJlUHIlii KpOMilHH C KUCnOpOAOM, B KOTOpblX COOTHOmeilHG MGHxAy 
aTOMBMii KpCMHiiH II KiicnopoAa ODpeACriflGTCH KOUAGHTpaAHGli 
KpOxMlillfl n paCTBOjIC. 

npu liayMCHIIll OKllC.TGHlIfl (l)OC(|)Opa, paCTBOpGHUOrO B >KHAKOxM 
HvGjieae (1(3], 6bi:io ytTaiioBncno, mto b >kiiakom wejieae, coAep>Ka- 
mOxM AG l,2*'o ([)oc(|)opa, OKiicneiiiie nocjiGAHero npiiBOAnx k o6pa- 
aoBamiio (l)oc(j()aTa Hceneaa (FeO) 3 Po 05 , a b >kiiakom >E^ejie3G, 
coAopmaiAGxM BumG 1,2% (Jioc^EOpa, no xMGpe yBejiHHeiiirfl KOimenTpa- 
uiHi uocncAiicro b pacTiiope iiOBBimaeTCfl paCTBopiiMOCTb khcjio- 
poAa. 8 to HOBbiraeiiiiG pacTBopiiMOCTii Gwno oSTbfiCHGiio o6pa3o- 
BaiiiiGM, iiOAiiiMO (|)oc(|)aTa wenesa, nflTiioKHCiT 4>oc(J)Opa, paCTBO- 
puMoii B JKiiAB’OM JHcneaG c blicokhm coAepwamiGM ({loc^opa. 
TaKiiM oopaaoM, b pacTBopax jKeneaa, coAep>Kamiix Btime 1,2% 
^oc(|)opa, OKucjieiiiiG OToro ajiCxMeuxa xMO>kct 6hiti> npeACTaBjieiio 
ypaBHGHUGM 

4 |l’j + 13 101 + 3Fe,„,, = (FeO)^ FA,„, + IPjO^l (30) 

OopaaoBaiiiiG (J)oc(|)aTa >Kene3a riprr OKncneHmi $oc(|)opa, pac- 
TnopeiiMoro B JKiiAKOM >Ke;ie3G, Gtino noATBepH^Aeno pGsyjihTaTaMji 
3 neKTpoHorpa(|)n'iecuoro iiocneAOBauiifl OKiicuoii hhghkii, MGTaji- 
:iorpa([)iiMOCKoro iiayMeiiiin iieMeTanjriiHecKux BKJiioMGHriii, peuT- 
rcHOCTpyKTypnoro, iHCKTpaJibiioro ii xiiMiineCKoro aHaniiaoB Ma- 
ithh; HOMGTan.TiiHCCKiix BK-TioMeirmi, BMAeneHiiux npii aiiOAHOM 

jiaCTBOpOlIIlll ClinUBOB. 

JjO.IGC TOrO, MO>KHO C OO.TMHOii CTenGlIblO AOCTOBGpHOCTlI Bbl- 
CKaaaTb HpCAIIOnO/b'ClIIIG, qxo ll KIIHGTHKa AG({)OC$OpaH,l[H JKllAb'G- 
ro MGTan.’ia b KoiiBcpTcpax ir MajiTGHOBCKnx iienax c ocHOitiioii 
(])> TOj)OBb-()ii ooyc.TOBHCiia coAcpHnuiiiGM B HGM ^^ocifiopa n:ill. 
v'liiTbinaH iia.'iO/HCimoc Bbniie, coctubom oopaayjoiUHXCH cooah- 
juMiiiii (})OC(J)Ojia ii NiicaopoAa. Mo/Kho Gbino 6bi npiiBCCTH miioio- 
Miic.TGiiHbio Aaniii.iG () tom, mto b iiponeccG TOMaciiponaHua ciiii>Ke- 
Hiic coAG|)/Kan;iH (})()((])()pa A<i 1 , 0 — l, 2 !*o hagt MGAneimo, a aaTCM 
iKH'.TG agctu/Kohhh yKaaaiiHoro coAepjKainiH (|)oc(})opa b Merannc 
Gjvojton'b Gi'o oHiic.’iciiiia aiiaMiiToribiio iioBbinjaeTCH. B KaMCCT- 
BG jbT.TiocTpaumi iia piic. 14 iipiincAenbi wpiiBbie, cJmKCiipyiomiiG 
iiaMGiioniie coAopacaiiuH (])()((i)opa b npouecce Ae(l)0C(]^0j)ai.i;nir 
B lOHIBOpTepaX (‘ OfHOBHOii (jlVTCpOBKOli [36]. 

B CBCTG pG3y:ibTaTOB, iio.iyBGniibix npii iiayBOiiiiii OKiic.acinia 
4)OC(J)Opa, pacTBopCHiioro b >khako.m /KGJieae, CTaiioBuTCfl oOtfichh- 

3S 


MOU npilMlllia MGA.aOUHOrO nOHHFKGHHH COAGpFKaHHH (|)OC(l)Opa B upe- 
Aenax ot 2 ag 1 % . 3 to abjihgtch cncACTBiiGM oOpaaGBanna pac- 
TBopnMoro B MGTa.inc (|)OC(I)OpHoroaHrnApaAa; u 3 xMorarma yAanaCT- 
ca TOJibKO Ta aacTb (]^oc(|)opa, okhcjighiig KOTOpoii CGiipOBO/KAaeT- 
ca oOpaaoBamiGM HepacTBGpiiMGro b MCxa.x.iG $oc(J)axa Hxeaeaa. 





0 1 z 3 5 S .7 8 


Bpem npodySku , aiuh 

Piic. 14. KnneTHKa Tipoaecea ne^oc^opannii 
B KoiiBCpTOpax c ociiOBHoii 4>yTepoBKorl [36] 

flpii Gonee U113K11X KOHACExpaanax (|)Gc-({)opa Aecf)oc(|)opaAJrH apo- 
TGKaGx siiaanxG.TbHO Gbicxpoc, xan kbk b axoii ooriacxii kouii,gh- 
xpaAnii OKiic.iemie 4)OC(]^opa coiipoBO/KAaGxca oopa3GBaiiiiG.\i xG.Tb- 
KO (irnii ixiaBHbi.M OGpaaoM) (J)oc(|)axa H^cneaa, Koxopbiii, oyAy’ia 
HopacxBopiiM B /Kiiakgm MGxa.a.TC, yAa.iaexca u3 aero. 

npH oupCAOJiGHiiH pacKncruiTO.Tbnorr chgcoohocxh xiixana obino 
YCxaiiOB.TGHG [22], axo b o6:iacTir nn3i{itx KOi!n,CHxpaii,nH pacxBO- 
pGHlLOrO B /KIIAKOM /Ke.TGGG XllXana (ag 0, 04 *^ 0 ) IipGriMyLHOCXBCUTlOe 
pasBiiXHG iionyaaGT pGaKuiia 

(Til + 4 [0] + 2Fe,.„, = 2FeOTiO,, (37) 

a B oO-iacTii Come bhcokitx — ot 0,04 ao 0 , 3 % 

(Ti) + 2 (0| = TiO,,„. (38) 
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riayMeniic oiaii .leniifl uaHaAnfl, pat TBOpeimoro b >Kn;i,KOM n^e- 
:je3e I18, 37]. U'ji.a .a.: hto ripo;iyKTaMii pcaKniiii OKiicnenirfi 

B saBiicifMuiiii ji },' -]]iivH7j>dmiii BaHaAHH » pacTBope hb.ihhdtch: 
BaHa;ui<.*Bafl miuiHCvn, ]'t0V_,0;;, TpexOKucf:. Baiia^ufi Acy- 

OKiiCb BaHaana V.Cl. 

TaWiiM riri'i;r., 1 \I vi i TrpijJ^HHTK, MTO TI.TMOHOHUG COCTaBa 

o6pariyKjmiix( H anii .lii! ■^’IeMeHTa-pacK^c.^llTe.lH , noA BriitaniieM 
iiaMeHeiiJiB jvOHiu'HTjiaJiiiii nucneauero b j)acTnope, HBnaeTCH 
ue JH-K.lKiBt'HIIt'M. a 


0,20P 



0,002 0,005 0,01 0,02 0,05 0,10 0,2 0,50 1,00 

*A packucyiun7e.np 


Pile. IT). H.iuamic Miipriinna iia jtacKnr.iiiTG.TbHyK) c'liocooiiocTb 
KjicMniin It a.iKMiiHiiH [2J] 


OniAl B IlGpHVlO il DU'hHCHHL'TrH 11111/1x011110 paO KIllTIll - 

TCribHOii (MlOlOOJlOi'Tll a. It'MOllTOB no Mopo lIOBl.miOllllH ll.V NOIUIOH- 
Tpaiuiii parTBO|)0. ..’loiuTBirro.ibHO, it od.iacTii iiiiabiix K’on- 

uenTpaiuiii b paiTBOjio. rKaHx0.\i, Bana;uiH, o;uib oi'o aTo.\i OBfiabi- 
BaoT ;i,Ba aroMa Kiio.'iopo^ia: b oo.uuth opo.unix — 1,3 axoMa Kiic- 
rropo;pi it b ori.iacTii donoo ubicoKiix Koiiri,OHT[)aiinii — niiiub o;i,ini 
aTOM Kiic’.nopoAa. bho.iho aaKOiio.MOpiio. Kr.'in it ;u>ujiO.\i od'bo.MO 
>K0ri03a jiaiTBOpOllO MHOro HTOMOB Kiu;i0|)0;i,a ll, COOTBOTOTBOllIiO 
OTOMy, .Ma.'io aro.MOB n.io.MOHTa-paiKiif.iino.iB, to do.’ioo nopoHTiio 
odpaaoBaimo owiioHoro t'oo,i.iiiiOBiiM , b ivOxopo.M iia o;|iin aro.M 
ono.MOiiTa-pai'KiiorMiTO.'iH iipiixo.uncH dd.ai.Liioo mihmo bto.mob kiu- 

4f( 


:iopo;^a. HaooopoT, upii BbicoKoii KonpoiiTpamni b paiTiiopo ane- 
Meiixa-paCKiic.niTerjB KOunonTpapiia pacTBopoiiiioro Kiiiriopo^a 
Gy;^eT 3uaMHTe.'ibHO iiir/KO, ii uooTOMy b otiix yo.ioBiiax 6o:ico bo- 
poHTiiO odpasoBairiie OKiicaa, b Koropo.M na o;uiji aro.M .xie.MCiiTa- 
pacKucjiiire.TB j[pnxo;^iiTCfl .MOHbiooo biktio aro.MOB Kiic:iop(V'\a. 

rioBTii irenc(Mo;iOBaTfHbi.M HB.ifieTca B.iiiaiiuo iia pacTBopu.MOiTb 
Klicaopofla B >K11AK0.M >1x0^030 OAKOBpO.MCHHO IIJIllO} TOTBy lOLHHX 
;^Byx ll donee one.MCnTOB-paoKiicniiTeneii. IIocomhoiiho, mbmoiio- 
line up a dtom cocraBa pacrBOpa 
ll odpaaviomiixca iipo^yKToit pe- 
aKuiiii pacKiicaeuua .mO/KCt oui.- 
3aTb cyiuccTBOiiHoe Bniiaiiuo .iia 
creneub pacKiicneiiua cxanii. 

HanpiiMOp, yCTaHOB.nciio iiobmuio- 
Hue pacKiic.nuxo.Tbiioii ciioood- 
Hocxii raKiix cii.ibjibix pacKiicnn- 
xeneii, uau Kpe.Miiiiii ir anio.Miniiiii, 

3 a caex ua.nuqiia b pacTBO|)0 
aneMGuxa c uu3Koii pacKucniixenb- 
Hon cnocooHOCxbio — .Maprauna. 

Ha pile. 15 upo;^CTaBneHO b:iii- 
amie Hanuaiia b pacxBopc 0,3*'(» 

Mapranpa na pacK'iicnuxejibiiyio 
cnocooHOCTb Kpc.MHiia II anio.Mii- 
niia. Bniianiie Maprauna ua pat - 
Kiicniixenbiiyio cuocoduocxi. Kpo.M- 
iiiia onpene:ieno H. A. Tyniiabi.M 
|20], Bbino ycxaiiOBneno, mxo 
H anuBiie b pacxBOpeno 0,3% .\iap- 
raiina ue OKasbiBaer Bniiaiiiia 
na paCKiicniixenbuyio ciioood- 
Hocxb Kpe.MHiia; iipii KoiinoiiTpa- 
niiir Maprauna b pacxBope n iipenc.iax ox 0,3 ;io 0,4/'o , uaK noKaaaiio 
Ha pile. 16, pacKiicnirro.ibiiaa oiiocodnooxb K|»o.Mniia noBi.iTiiaorcM 
iia 20-30%. 

Moxauira.M iionodnoro Bnriaiiiia Maprauna na pacKiicnnxo.nb- 
uyio ciiocodiTOCTb ;i;pyrirx d. 3 C.moiitob cine iic pacix-pixir, n nxo nonai- 
HO npiiB.neqb BniiMainie HCC.BonoBaxcncn. 

reii.MonunaMUBecKiio (liyirKniiir jicaixuniii pacixiio.noiiiia upo.M- 
HHO.M 135] H Aaiiubie od aKTiiniioiTii okhc.iob .Mapiaiiua ii ix'po.Miina 
B CHCxeMe MnO — Si02 — FcO (38] dbi.Tiii iii iio.'ii.aoBanbi n.aa oiipe- 
AonoiJiia pacBCTiibi.M iiyxo.M B.iiiaiuia Maprauna na juu ixiic.anxo.nb- 
uvio cnocodnocTi. KpoMuiiu npu Bbiuncnciniu (‘ocraBa iiponyKXOB 
peaKunu pacKucneuim Kpc.Muiic.M u Mapranno.M b .laBiiou.MOCxu 
or co;iop>Kaunfl oxnx pacKiu'.iiixoneii n .Mora.i.io. 3xn >ko nauiibie 
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Pile. 10 . B.'uinniic Mapraimn ua pac- 
Knc;niTtviF 3 uyio ciiocoonocTb upeM- 

Hiifi [20]: 

1 - [Si]: :• — [‘^11+0,3-1-0,4 [ .+Mnl 
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•iio]:oj.iiL’jiiM.)«(l-aoinoivoL’c oouoo ii xXutf ol: 
ivoHirnMi a aiihiii^air iidn BiiiioroiiHOBd oiirroiiXcii oonq^ui 

-iioKiuUimMc H.u-OBL'aB iimiaac)j::'ouoDM xndiHOiotodii Tiohateg 

•ed()(|).i()(|) ivoJinajHdotoo ivuMoorja o aoHAjXh 0i:o^r 
-odoii iuIlf II iiOL'uiD xiaxoiiKodxoMOji'ia OMaaL’iiiaa iidii oiiiTaKniia 
oa oiBundii ‘iii'kj oh>kl’o1 ^ oxg -aliodoroiiM oxomiodoaxoad iiinr 
-adxnotiHoM OMiiioaiiaaoir m a ‘oiiihojkhiio m oh xiitoaiidn ‘do(|) 00 (|) ii 
ivodx Man ‘aoxiioHOL'c xiinax Hiinoi.ana oxoiiiiouotodDO xdoao oa 
-OL’O.'H ivoMi:ii>H a HutiadxHotmoM oinromiaaon oxh ‘oirouaoiiaxo/^ 
agodoT-’OHM iiiilradxTiohnoH xhhchh ‘oinioaxoxoaxooo ‘a bitoxhl’' 
-OMMoad-axHOKOL'e iinHadxiiotiiioM xiiMoowa Hxoai:oo a koh ‘huoxhl* 
-oiiMDad-axnoivore uoia imto air BOXiitnBl^oxiidn ‘atotlox’oiiM aoiv 
-oxa Koconii iviiMooiaa ooL’09 0 ninroHiil^ooo oimaaoeadQO oiubok' 
-aoa atodoL’OHM — xiiMoona ‘oiiaoaxoxoaxooo ‘ii Bi:oxni:oHMoad 
-axHoivoL'c TniliadxiioanoM xiimchh uxoango a oxb ‘kox boxobhob^loo 
aoxHoKOL-c nxooagooono iioHaL’oxiiL'DiiHoad oiiHOManton oig 

■ BL'o in x’o 1 1 MO a d -axn ok 

-oce odoaxoad a nrmadxnoliiTOM Binioraiaaon odoK on BOXOBM-'iinoir 
‘atiHBjdaK KOHiiohOiL'Hori ae ‘i)oi:oxiii:oiiMoad-aoxiioKOUG axooiigoo 
-OH.) BaiiaL’oxnL’oiiMOad oxh ‘oiionaonaxoA onauaxiioivudonoMg 


•aOXHOKOL'I 


laiiaL'otxo iixoongooono ijonML'oxiiirouMoad BiinoL'mihiMa iidn n'n.a 
Dcauonoii axwo xAjok oiamiair onimohAHoii ‘ivoaadgo uiiMaj, 


‘KOtlodoi:oiiM 0 iioi:oxHUO!iMoad-aoxiioivoi;c Biiaxonoiroiuiaaa iniliMn 
-od II ocoL'OM^ iv: 0 M^rii>K a atodoi.’.niM Biiiiodoaxoad iiiniMaod xbiiIi 
-H nXcb xnMOOhTiivaiiiitoKdox o ONimat oniiM^otaii oiinoxaxooL hh 
- oiiXL’on BKoda ooidroiroon a ainoivndonoMa iimiihxox BiinomhALW n 
ao'i^oioK xiaMMOindoaoo 001:00 Biuiaaoa'iL'ouvni oxaxaL’Aaod 
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Idoaodii iioHaKaxiioiviidoiiOMG a BOXoiai^^HAU Akoxou ii iixooiihox 
ouoxo oi\M00iaa an qxaaoL'rioxodu xajok oa BiiimodM a aaiiax 
GK aoL'OiiHO axooaaaxMa a KoiiHKodM Baiioi:oaMoad aaliHaod iiaii 
a Cd) xiiMOOhiiKaaatoKdox aauoKoL^odao ada oiamio^iiAiiot axooii 
[odioii Baaiaxah^C ‘laiaxauAGod oiaaaoL-oahiaa oaaoaxooxo:.i 

-agax a naot/oaada bhh 

odM BaHBJKdotioo xo nxooKaoaaae a o'c‘o odoaxoad a aar.iiL' 
a ada BiiHOKOiiMoad aiitiMaod aoxMXtoda aaxooo a ^009T ^ 


g[atM%] ( _ is»w 




BaooaoHaad laxiiaxoaoH Biiiiobaia; oiqaaouoahiaa 
iiToaoaMO xn imUMaod aKaxHAtoda a KoaiiKodM a KotiiiajdeK 
TrTTTTDTnHnM 11 B 11 Oi: Oil Ilia B ’Oiiwnni'cil niioa 
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r .1 a e a III 

15.MlflimE ^:tE.^lEllT01^PACKllC:lllTE:lE^i 
llA AKTlIBHOCTb KllC.:iOPOJl,A, PACTBOPEIIllOrO 
B /KllAKOM /lxEJlE3E 


lla ;i,iiari)aMMo, ii:i:iiocTpiipyioLU.cii pacKiicjiiiTenbiiyio cnocoo- 
KOCTb o:iCMCnTon (cm. puc. o), u ot:iiimiig ot paiieo oiiyonnKonaniibix 
AaiiHU.x aaaiiciiMOCTb .MCHv^y itSMCnomieM KouuouTpaumi pacruo- 
pciinoro Kucnopo;ia ii o:iCMeiiTa-pacKiic:inTe:ia iipeACTanneiia, waK 
upaBii.’io, KpitnbiMii :iiiiiirflMir. Ec:ni 6 bi pacKnc.TiiTcnbiian 
cooHOCTb ojioMCnTon ocrauajiacb nocxoaimoii, iicaanuciiMoii ot 
IIX KOimCilTpaUlIll H paCTBOpO, TO aaBIlCllMOCTb MOBviy Igl^oO] 
11 lg[? 6 /:-’l obiaa obi iipoACTaBjiCMia npH.MbiMi[ jiiuiimMU ii To;ibKO 
B uo^ooiibix c.ny'ianx KonueiiTpaiiiia pacTBopciiiibix^ b /kiiakom 
/K o.acae a.’icMcuTa-pacKiic.airrcna ii Kiic:iopo;i,a Tiujia 6 bi paaiioBC- 
.-[11 Ka c M\ aKTunnocTbio. 

;(.TU oo.TbmimcTBa >KC iicabniiii pacKuc.’icMiiia pancMiCTBO moka)' 
pcayabTaTaMii aiiaaiiTii'iccKii onpoAO.’TCULioii KOiiuciiTpaniut kuc- 
aopoAa, uavoABinorocH b paniioBC'cmi c oncMeHTOM-pacKiiejiirro- 
poay:[bTaTaMii BbiMiic:iLMmn OToi'i KoimciiTpaiunr, iicxo;ui 
iia ana'UMiiiM KoiicTaiiTbi paBiionccioi peaumm, AOCTuraCTca TO.ib- 
Ko ycjioiMiii aa.MtMibi KoimeuTpauiiii bcmiioctb, jiaxoAfliuuxcn 

B paBliOHeCllll, IlK aKTllBUOCTBMIl. ^ 

:)tO GCTCCTBCllllt). IbiaMCHUC KOllCTailTbl paBIlOBGCIIfl .TIOOOU 
pCaKUIlIl IIB.IMOTCB OTHOIlllMIllCM ;U‘iH‘TByiOlU,U\ (ll.-lll aKTlIBBblx) 
- ytiacTiiiiKOM pcaKUiiii, oniomc'uiic'M Mace, ciiocooiibix 
ic BaaiiMOAoiicTBiiio c ApyrnMii 

1 1 piiMtMiouuo 111*11 BbiMiic.'iemiii KOllCTailTbl paBiioBCCiia kohuoh- 
Tpaniiii pcanipyiouiMX bimhoctb bobmovkiio niiiiii. no otiioiiumhiio ic 
pcaKUiiFiM, iipoTTKaioLiuiM B cu.ibiio paaoaB.'ieiiiibi X pacriiopax. 1 lo 
MOpC lIOBblllKMlIlM KOlllL(MITl*ail,llll paCTBOpa VCll.*! II IiaCTCH BBail.MO- 
AOiiCTBlU' MOb'Ay oro KO.MllOIICHTaMIl, BC.UMCTBHO MCFO liaMOimCTCB 
aKTiiimocTb IIOC.’ICAHIIX. Hto iiaMCiioiiiic auTii biioctm , koiicmiio. 


oKasbiBacT B.-iiraiMie iia paBiiOBCCiioc coctobjibc pcaKumi, t. o. 
oc.Tii KoiiCTauTa paBiioBCCiifl Bbipa/KCiia KaK oTiioiiieiiiie Koiiii,eH- 
T[)aLi,iiii pcariipyiomiix bciugctb, to ojia iicpccTaeT obirb iiocTOfiii- 
iioii BC.Tiimnioii b cnyaac JiBMtMiciiiia KOimtMiTi)aii,iiii . Eg irocroaii- 
CTBO ovACT coxpanGHO, Gcnn oiia ubipavKaGT iig otiioiiigiiug koii- 
HGiiTpaniiii, a otiioujgiiiig aKTiiBiiocTcii pGariipyiomux bgiugctb. 

Aktubhoctb BGinGCTiia, jiaxoAaiUGi'oca b iiacTHopo, mo/Kjio 
ycTaiiOBUTb ilvtgm oiipGAGriGiiiia paniioBGCiioro coctohhiih pcaK- 
mm, iipoTCKaioiueii c yaacTiiGM pacTBopa n raaoBoii ((laBbi. l^u Kiic- 
.-niTGJIbLjyiO CllOCOUllOCTb O.TGMGllTa, KaK Obl.lO U01\a,UUlU. MO/bllO 
oiipcAoriuTi. iiVTGM ycTaiion.TOiiiia paniiOBGCiin mgvka.v o.igmgutom, 
pacTBOpCiiiibiM B MvitAi^oM /KG.TGaG, II I'aaoBoii (Jiaaoii, cocToaau’ii 
iia BOAHiioro iiapa ii BOAOpoAa. 

BiiaMciiiic oTiioiBGiLiia P\ijo • raaoBoii ({laac mo/Kgi obiTJ> 

ycTaiiOB:iCHO c Bi.icoKoii CTGaoiTbio tomhoctb, a 3 to otjioiiighiig 
BB.inGTCfi Bbii)avKG]iirGM oKiicrniTG.abHoro noTonipia.ia I’aaonou (|)aaj>i 
HO OTHOJHGHIllO paCTBOpa: Apyi'llMK C.TOBaMll, aiiaaGHlIG OTJIOIUGHHH 
P\\ o '- P\lt OlipGAG.'lFieT aKTIlBIIOCTb THlC.'lOpOAa, ])aCTBOpGHHOrO B 

vkuako.m >kg:ig:ig. 

llpii TiayMGiiiiii ]>caKuiiii 

[\'] -[- a:[r2t)(r) ^ \ O.x(T) + 2:H2(r) 

n.Tii 

[VJ + 3: (O] = (^‘0) 

Tibb-ia ycTanoB.-iGiia aaniiciiMOCTb MOKAy coAGp/KaiinGM^ pacinopGii- 
llbix B '/KHAKOM FKG.-IG3G BaiiaAHH U KHC.TOpOAa lipn JjW3°. Okchg- 
piiMGiiTa.Tbiio iio.-iy>iGmibic pcaynbraTbi iipGACTaB.'iGiibi na piic. J/. 
Ec.th KOHCTatiTV jiaBiLOBGCira pGaKniin (40) upGACTamiTb ypaii- 

.UGlIllGM 

Av ^l"oV]l% 0]-\ (41) 

TO aiia'iGiiiiH ["oEl u ["oOl'^, KaK mo u BbipavKGiio iia piic. 17, 
OVAVT IIBMGllMTbCH HO MGpG, CKaVKGM, lIOBbirnGilHH KO II UGHTpa Him 
B pacTBopG BaiiaAKfi. 

Oto HGUocToaiiCTBO 3naMCiiira [{OHCTailTbl paiUlOBGCHH MO'rKlIO 
ObmO UbI OObHCHHTb H.lMGllGliHGM aKTllBHOCTll BaiiaAHH IblH KIIC- 

nopoAa 11.31111 BairaAiia ii KiicaopoAa. pacTBoiiGiiiii.ix bvkhakom mc- 
,’1G:U'.' llo llpG/KAG MGM OKOIl'KlTGribHO lipilllHTb .'ITOT BblBOA, JIGOO- 
xoah-mo ycTatioHHTb, KaKiiG coGABiiGiiim It miix yc.Tonimx oopa- 
aVIOTCn MGFKAy BaiiaAUGM ll KllC.IOpOAOM; HGOOVOAUMO BblHCllHTb, 
cIixpaiiMGTCft 3iriio MGpG iHtMGiiGiiiiH KoiiHGHTpauim BaiiaABH B pac- 
TBOpG IIOCTOHimOG BliaMGtlllG X B V pa B IIG 1 1 11 II (10). 
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OKCLicpiiMCiiTajibiio 6 mjio ycxauOBJiGiio, axo OKncriciiHG naiia- 
Aiin, pacxBopGHiioro b >kuakom wgjigsc, ji;oji>kbo 6bixb npc;i;cxaB- 

jiGiio vpaBUGiniHMn; 

+ I'’! + I0l = 


= I«V] 

(V) + 1 |Oi = y\’A(t). 

(42) 

3 

(43) 

IV| + 10) = l-VA,,,, 


K\^ = [«v] [«ol- 

(44) 



Pi!C. I?. PacTBopitMocTb Kiic.iopo^a B /Kn^KOM /Keneac, 
coaepwamcM BaHa;piii [JS] 

iinaMCirim Pno'^^ih ^ raaoBoil ({)a3e, naxo^ianteiicH b |)aBiio* 
BGCiiu'c pacxBopoM H^GJiGBa II BanajpiH, ollpG;^e:lHGx aKxiiBirocxB 
Kiuriopofla B 3 X()M pacxBopc ii, xcm caMbiM, anxmiHocxh Baiia;;iiH, 
iiaxoamuGroca b paBiioBGciiii c pacxBopGinibiM Kiicnopo^OM. Pg- 
;i\vibxaxbi uiipG;iG;iGiiiia yaniiciiMOcxii Pn^o : Pu^ n 1%V] 

iipcaGxaBJicnbi iia jiiic. PS. 

Iloao/KGHUG nKCiieim.MGiixaabiibix xomck movkgx Obixi. oiiiicano 
KpiiBoii niiHUGii, axo lu-idioaaex BOBMO/KHOCXb LipGArio.ao>KGima ou 
or)|)a:u)Banint KaKoi'o-.iiioo o;pioro cogabiichuh Baiia.pifl c Kiicao- 

4ti 


po;i,OM 11 a BCGM npoxflWGHini ii 3 mgiigiiuh Koiiri;cHxpaii,iin BaHaAiia. 
llGabSH, KOHcauo, Aonycxnxb n oGpasoBaiiiiG coG^iiiicimfl VyOji- 
c :no6biMii siiaaGHiiaMii y n x. 

rpaiiuBbi oGnacxcii Koimciixpapiiii Baiia^na, b Koxopi.ix ii.mggt 
MGCxo o^iia 113 pcaKiuiii (43) ir.aii (44), Moryx obixb ycxaHOB- 

nciibi ua ociiOBG DKCiiGpuMCiixanbirbix ;puiiibix. 



0,1ff 0,15 0,20 0,30 0,00 0J5O 0,60 1,00 2,0 

[%v] 

Pile. 18. SaBIICllMOCTb MG/KAy Pjj.o l 

T 0 H K II no.iyneEiu aKcnepiiMenTa.TbUO npii 1595"; KBaapaTU aKcne- 
piiveiiTajibiio npu 1695 "; k p y fii k ii — pacMCTiio hjih 1595’; Tpeyrojib- 
HHUii — pacaeTHO a.'ia 1535* 

KoHCxauxa paBiioBGCiui pGaKuiiii (40) .moikgx Gbixi, npcAcTan- 
wieiia vpaBiiGuiiGM 



lijiii, npirun.Man aKxiiBnocxb BaiiaAUH, paoxBopcmioro b ikiiako.m 
>kg:ig3g, paBiion cro KOllll;Gnxpa^tla (ociioBainiGM nxoro HB.aaiox- 
cn ojiiiaocxb pasMcpoB axoAiOB jKC.acaa ii Baiia:iiiH, iia.niauG jig- 
npGpbiBiioii cGpiiii pacxBopOB /KG.acaa ii Baiia.uia), boiu' xaiixy jiaii- 
HOBGCim MOHIIO jicpGaiicaxb B c:ic,^yioii;eM bii;u‘ 

A" = [%V)^^-^j''. (46) 
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OTC‘K);ia 

Iff A ' ?o ^ 1 i~ [jP^) 

iiriH 

jp. J liryc --iffi%vi. (/'■/) 

■ ■' j '• •> 

]ia pur. 18 mo>kct 6i,iti. aaMeHCHa, (•()()6])a3H() c par- 
iiorio/KcuucM aKcuopuMeuTarii.iio tuvivulmijilix touch, rioManou :in- 
iiiieii; yrjiouue icooiWuiuhcutli ()T;^c:l^>ul>lX iipaMoriuiieiiuhix yuaCT- 
oToii noMauoii ]ipc;u‘Tau;iHH)T aiiaMCunc - u ypaniicjiuii 
PoaKUU« (40) B aaiuicuMOCTU ot co;;cp/Kauufl b pacTBOpc ua- 
ua;uiH ;io.T>Kua owti. ji|)c;uTau:ieua ypaBiieiinaMii: 


I — n parruopax. 
y I'l'OVoO,,,,) 


coAcp/Kamiix 

+ 21L„) 

A', -= Ho VI 


;i;o 0,2 %V, 

- Fe(ii,-) -f- 

( ^ \y 
I Ah. J ■ 


2I1,(V,. 


(/. 8 ) 


j| — (•o.Top/Kaiuiix OT 0,2 :u) 0,3‘'o\, 


A-,.-HoVi( 4 Y)^' 

III — (,();u'p>''i>'n'i-\ Bhuue 0,3%\’, 


(49) 


IlaMeiieHtte K03(|)(|)UU,ircHTa aKTBBuocTn Kircnopo^a b saBiicii- 
MOCTir OT coAGpHtauiia b pacTBopo Baija;;iia mo/Kct obitb BLiuucnc- 
uo TiyxcM ncno.TbsoBaunfl ;i;aniiLix, npoACTaBnouBUX na piicyuKC 
17, u ypaBiicuua (51), 

KoHCxaiiTa paBiioBCCua pcaKn;nu (50) npii 1535° paBiia 0,05689. 
3x0 auaucHiie ii 5 i,kto ucxionbsoBano npii Bi.Tqric.ueuiin /^noo ■ 7^2 
B raaoRoii ({tasc. iiaxoAumeucH b paBHOBCcriii c pacxBopaMU wc- 
jiesa B BaiiaABH. Pcay.Tbxaxti axoro BLiuiic.TCHna npcAcxaBaCBti bo 
BXOpOM CTO.TOUO xai5.T. 3. 

T a 6 .T n B a 3 

B.mmuie eauadu-H na KOJfi^uifueHni ah'nweiiocrnu KucAopoda, 
pacni’.opeHHoeo e pactiAaeax xccAcsa u oanadu.H 


avj 

^’h,o = ^11., 

no ypaBHeuiiio (43) 

l%01 

(CM. piic. 17) 

[«0] 

no ypaBneHiiio (15) 

, [“Ol 

0,3 

0,1895 

0,0515 

0,0466 

! 0,906 

0,4 

0,1420 

0,0410 

0,0349 

1 0,852 

0,5 

0,1138 

0,0350 

0,0279 

i 

1 0,800 


B xpcTBOM cxoa6ii,e xaGa. 3 npiiBCACuo aiiaaTixuuecKn onpCAC- 
aeiiMoe coAcp-rKaiiue KucaopOAa b Mcxaaao npir cooxBcxcxByiomcM 
coAop/Kauuii BaiiaAnu (cxoaoeu, 1). SHaHCiiuc KoucxaiixM peaKn,un 
(15) npu 1535° ii3BOCTiiO. Koo(J)(l)[in,rieiix aKxiiBiiocxrr KiicaopoAa, 
pacTBopeiiHoro b h^liakom /Kcacsc, b oGaacxu iiu 3 kux KOHpGHXpa- 
Uiiii KiicaopOAa mo>kho npiniaxb pauiiLiM cAumme. lIoaxOMy 
B cayuac pacxBOpeiiira b uuctom /Kcaese aKxuBuocxrj pacxBOpcnHO- 
ro Kiic.aopoAa npiiuiiMaCM paBuoii cro KOJin;eiixpamin — 


5V.A(T,-;-ll,,r,= I'l-! 

A 111 = ! "o ] i 

' ' 11., ^ 


(50) 


Biia'icnitc A'-j; upii 1535 paiuio 0,01 11 . .ViaTimiocxi. KiicaoiioAa 
a pacxBopc pauiia 

K,1 

VpaBUL'iiiic K’Oiu-xauTi.i paiuiouct uu pcaunuu (44) Moaaio iiepe- 
iiiuaxi, B BUAr 

A']„ - 1%V1./„1%01. (Al) 




W = [%0]- 

SHaueiiiie KOHCxaHXbi paBHOBCciiH peaKAun (15) b auaucuBe 
Pii.C'/'n, ObiaB BCBoabsoBaHbi a^^h BbiMBcacHBH BcanuBH [Aq], 
KOTOpbiG upuBGAeBbi B uGTBepxoM cToaOnG xaCa. 3. 

Ecau suauGiiuH [96 0] npeACxaBaHiox OKCnepnMGHxaabno onpG- 
AeaCBBbie KOHAeuxpaBBB KBcaopOAa, BaxoAUBiorocB b paBnoBe- 
CBB iipa 1535° c yKaaaBHOu b 1-m cxoaOiiG KouBCuTpaABeii ua- 
uaABH, a B cxoaOAC 4 -om — aKXBBnocxb KBcaopoAa, pacxBopGBBOro 
B /KBAKOM /KeaG3G, BG COAGp/KamGM BanaAUH, n Gcau OXB 3uaUG- 
HBB BG BAGBTBUULI, TO 9X0 paSaBUBG B OnpOACaflOXCB BaBflBBeM 

BanaAHH aa aKXBBaocTb KiicaopoAa, naxoAumorocB b pacxnope 
a^e-Tcaa u BaaaAua. Macaeano oxo naiuiimc Bbipa/Kacxca 

4 A. M. CaMapim 
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K()o 4 )i|»n miLMi I'D.M aKritniKJcrii 'aiic.io i)04a 


/ 


u 




KOTopi>iii HM.iHOTi'H OTiioiuLMtire.M a K TiiuiiocTir (Konii;ciiTj)ai],n n) Kiic- 
nupoaa, pac ruopomioro it ‘iiu*ro.\[ /Kii.pxOjr H<o.u'aL‘; k Koimoinpa- 
11,1111 KiUMt)pi),i,a, pa(*Tnc)[»iMin()ro a >Kirj,Ki)M >k(‘ kmi*, co^^cpa^anu’M 
iiaua:i,mi. 

li Tao.i. 3 iipmio.ioiii.i aiiaaniuH K 03 (|) 4 )iimu'iiTa aKTiiHiiorni 
Kiii'.'iopo^pi 11 |)ac-Tiiopa\, (‘i),u‘pvKa:4iix iibiiua 0 , 3 ',’o Raiia;piK: rqm 
BbiMiuMiMiinix 6bi.li) iipiiiiMri). Mi'o II [)acTi 3 o[)ax c uy.U’Bbi.u co.U’p- 
jKaiiiu'.M i(aiia;pni Koa.Ii^iiiuiKMiT aK riiniioi-Tii i^iiiMojiti^pi ])aiu‘ii 
iM.iiinnu'. r>o.uH' iipaiiii. n>iit) 61,1,10 6bi iipinuiTi. Koaijisjiauiii'in 
aKTMHiiocTii KMrr.iopo.ia paunbiM i',pimiui' ii{)ir KoimiaiTpauifii 

ii pacTiioi).' iKU!;!,um paii- 
iioii 0,3.0, TJivui aiaaij- 
iiia-Tb Kuc.'iopo.ia n jiar- 
TllOJiaX 1‘ 6().U'(' Illl.lKII.M 

('o.U’piKaiiiu'^T j)aiia;in)i 
obi.’ia 6„i oo.ai.iiiG o;i;n- 
HllUbl. 

! ’). riniam' i!aiia;i,ini '.a 
parmopiiMocTi. 11 air. 11,- 
HorT„ Ktir.iopiMa b jiai'- 
Ti!o[)ax w<i‘, [('aa »i iiaiia- 
;imi iipi'.U'Taii.'it'in: na jutc. 
JO. iiptvu'Taii- 

nc'mibio :i,T,tH‘i,, cnnaoKMi.- 

(‘TRVior o ;pi()}iK()ii jioaii 

iiaiia,’Tii!i II iifioiu'cco par- 
KiHMc'iiiia aavK'aa; no- 
iii'piiMX, aa cml't ()6[i;iait* 
iiaiiiiH ;u’pa(‘ ntopii 
okikvioh naaa;uiH i-nn- 
iKaoiTH no Mopo iioHbiiiuMimi B pacTiio])oKoHnriiTpaiuni iiaiia um 
(•i);tep>KaMne pai:TBO|HMiiioro Kirc.aopo:ui ["„()]; m: BTojibix no i 
naimuiiG.M iiaiiaaiiH iioiibiiiiaoToi ii.nr niiiHaioTCH aKniitnocTi. ociai!- 
mcrocjT B pacriiopG Kiir.iopona 

JiaiiiBiMi'p, iipii na.'iii'iiiii O..' 0 'o Bana;pm co.yopjKaiiiiG kiic.m- 
poAa H pacTitope I'lmvb-aorcH ,p) 0 . 0 . 3 :, "0. lui.^ixlaimioiiT aKTiiiaio- 
t-Tii Kiuaojio;pi n otom pariBopo jiaiKMi 0 , 3 , t. 0. aiiiiii, 0 , 0;’,.3 ; 

X (J,iS -- 0 , 03 <S*o Kiii.iojio^a cfiocooHbi k BaanMo^iciicTBino. cica- 
HC('.\i. c aaio.MiiiiiK'M, BBo;ui\ibi.\i aaa OKOioia roabnoro jiacian. la- 
HiiH. ;i,pyniMii (Vioiia.Mii, iniraa aac ri. Haaioiiioro Kiic.aopoaa mvoirT- 
CH IK' awriiBiuiii. 
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.atwiicirina.M 
oiv’a.b'.aiaa 1- 


fi '.iviia'a ).\i 
a:h'- 
01 aaM'MO- 
1" It, ..ai- 


aa Hii.iHoivH oiaioHuoii iipuanHoii niiiaaMiiui ai, 1 li laior rii 
Kin.iopoaa. laicoii iipioiiiiioii iijmik'!;-,! la, 

•Moaayv KIllMOjlO.pjAi II a.UVMt'UTO.M-pariair.iii iv ii'M r.,i M nnrt 
>K01IO i-ooTBaTGTiiyiomu.Mu ypainu.,iiia.Mi. xiLMiiat-naiv prabiui-i 
ivo.iiljtlfiiuiiG.ii- awTiiauoriit bana.Mo ' 

ib'iMi'.u', 6bia iipiiiisiT j.anai.iM ivui.iau, 

. I. .[104. i.\i a >ia‘, 1; .!( )\i ,M i.iaio a pan,; 1 1, \ 
ana KoiiiU'iiTpanii. latM.-i . .. 
lino iia aui imnoi I laic. lopopa, oMt'iann. 

OTBMo .Mo>i;ay itaiia;i!i(‘.M a irriM. ipna.. \i. 

-Mi.i oT.MOb,' I'!, -no I. via' a ;,!!0 airr.a i:.',, la 
niopi'iiHuro i: aoiauoM a, a .t;o;;.,Miync i ii 
11 aro.u jiacTito.M' B.'.'ia.iiM, ipr-.a-Taa.ionV Kpip* 

.1.111 (,n upu'iim. , i- y:!’,-,.’,, 

'il'nini .a |ji . ..-ii.,'; n.,ar.it'fi 'i,i iiaun yur 

.■Taincua Tiu'Mii i.i.a ,, .iMii, 

nr..T|.,m.r;, ,;.hvi .n..,la. „a-..,.ui laa a |.ai,iia.„.,„r' 
l'• ..>■.'.l■Tlllil' ;(.H-Tll,;;a,:a,l .laM, ■ .aaaail ..aaMl.lli a in 
iW.UHai.Ul iini.lia'M, l|.rNni;. .-a u ,u,Vn,;u;-,l ,a,. a,., 

liaa BiMa ■ 

Miinac'Tcii pa.-x t; ..a'a.io 
:U'[)a{ai:iii'M irr 
Cl! MO OTTOi’o, 
iiiai;.\io4oiic 




K’lilj,;:;! 


line i Mji ir 


'.la f "ii (> ] a am ioiiioc 1 
a.iojaiaia \i laiiuM', 

■ iitoir 


ipai'ji" r.-M, 
■or on j c'ja 

. 'IC, lOp. (.b'l 


i:a.' i 


111 \ il'.M! 
i:..M c. 




pacT 


M,.ii!('aiia c: Mi [loBoacaac 1 

, • I ' !•' 'i*o.M /ico.’ioaa n laina a 

, AuTiunmcTM ko ■ lop ■ -a im-ai.-.Ka;a ;.a ocpokm u,.o ii'o ’ 
urn, nro aa y-aicnaiv 1, l! a ill (cm. pac. 13 , n6paa!-c;cH nai -a 
4110 K.o.ot'-.iaoo c, 04 !!, a in!- i!aHa4n}i c JOic, iopi'4oM. Ato aiic. 
iio.iovKO,:;:,' iipannaaiia. hai') aoapaaii.ii.ao. 

lla yaaciia' I liahaaMonaii iiiaiiac.i,. ao an.iacTtai oiiiaciac - 
IIW.M .-oiMiiia'ac.r i;.u.a 4 ini c laic, iopo4nM: iuv,oaiCMi-o am'' 
KaKaa-ro, a\cn, aoo,,. n.iaa;.', 4-111 i.aianiiin oKac.ioaa (o ti’cx’, ai 
on aaaa4!iH. ! I p-’.-o, ia.taiouui m cmpitiMaacM a4.a a. ua.-n-t Tc;- aa 
• laaiioitaa iiiaiiac. .1.. a,, ai'.n.iH oipanari. iio.im. '.. ai a- n. o6n 
i'.iaaii Tpov- II 4a>K0 4 Byv::Kaci[ i!aaa4i;H. TIa .i,o6oAi N-iac-ir’Iio 
Mopo iiom.niio;;aH KoauoHTpaium Baiia4iiH vca. aaon'a aaoarrr 
o-paaoBaiiaii oKiic.ia, Korop, .ni aa.aK-rcn omorabiu 4,1a v-iacrwa 
c oo.ico BMCuiaiM co 4 op)KaHiiOM naaa 4 i 5 « aapiJ4\ c o6pa.!oaa ,micm 
ocaoaaoro 4.1a ;,roro y-iacTica OKac.ia, ii.rii oc,ia6oaaor oOna.io^ 
B.uiao ()Kac la, iiii. ruiona'rocri ocaoian.jM 4,111 y-iaci,v‘a c 60 aa* 
■TiiaKoii ixoanoin pamiMii ita:[a4ini. 

iro4ooaa,'r cxomm 4 o.KKaa 6b[Ti. pacii[iocTpaa(Ma a aa iipiaicccbi 
oKiTc.ioaiiJT 4 j.\rax a, lOMMa oia, iiacTitopMaabiv n }};a4,,i<'»M aaMoiU' - 
i()oc<l)opa. .\poMn, KpoMinia, riiraaa. a.iioMiiaaa. 

0(‘.u.!bran.i aiccacpaMi'iiTa. ii.aoco oiipiauMoaiia paitaoncciri 
MOiuy yr.iopo.yoM a kiic. i.,po4ou. j-ac 1 aoiaaiaMMii a vkihicom ;rc 
nc.-KK Hbiao.iaoaaoro .Mapaia. r , iom a OiihM.aaoM |33]. Kaa 61,1.10 

57 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A0321 00120001-1 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 


OTMe'Jcuo, iicoAnoKpa-riio ^o;^liop^a:I^rcI. o6cy>K;;eiiiTio b niiTcpaTy- 
pc. Mojkho OTMCTiiTh, MTt) iici‘.ic;i,oi3aiinc Maptua.a.aa ii MmiMaua 
HB.ancTCH, iiec.MOTpfl iia iic;i,ocTaTO'iiio jia;i,o>Kiibic ;i,ajiHbic, otjio- 
cBiuiiccB K oonacTiT BbicoKHx KOimciiTpaniiii yrncpo^a b pacTBO- 
pe, jianGo.ico oocTOfiTCrrbuLTM. Kan i[3bcctiio, Mapuiari.a \i Hun- 
Maii irpinir:iiT k riaK.TioBCiimo, bto aKTiiBiiocTi. nan yracpoAa, 
Tat; IT Klrc,.^opo;^a. pacTnopciiniax b /Kiiakom >Ke:ie3C. aainicuT ot 
ci),T,cp/Kaiii[« B pacTBopc yr.icpo;].a. 

^TOT nuBO^ 00 ii3Meiieiiuii aKTiiBiiocTu yiYicpo^a ir KitcnopoAa 
ociioBaii iia TOM, bto Mapman.T n HituMaii BKCuepitMCHTanMio 
Moriyiomiwc p^aiiituo apo;t,cTanii.Tit b Bn;i,e aaBiicriMOCTii t;oiin;cHTpa- 
miit i;iic.Topo;T;a ot KOiiru'iiTpanirtr yiviopo;i;a iipii iioctobiuiom 
; i;aB.actiiii[ rasoBoii (})a3Bi, cocTOHincii iia MiicToii oKircir yivicpoAa. 
3 to nc.ThBH upiT3iiaTF> irpaBir.obtiFjiM, OTBe-iaiOFii,iFM ;i,ciicTBFiTe;iFj- 
llOMy COCTOBFlttlO Ft3y MCllltOtt CITCTCMbl. 

/M,Byx(|)a3tFaa cttCTeMa, cocTOTiFuaff ti3 ;uiy>^ KOMnotietiTOB, npu 
nocTonitiiFiix TCMnepaType tt .^aB.aciiitiF fiafcct mtfc.^ft CTencFtci'i 
CBOooAF.t pauiioc iiy:tto, t. c. cocTaa t-;a/tvF,oit ([Taata nanacTCfi cxpo- 
co iiocTOHiitit.TM. I lua'io, ttpFiufiToe Maptna.i.’iOM ft HittiMaFioM ypas- 
HCtttIb 

1C] + [0] - C0(V) 

cnpaBC.vim^o To.Tbt;o bitojiffg onpejF,c:icitiiF.TX KOitn,ciiTpaFj,iTiT 

yF\Tcp();i,a ii t\itc:iopoAa, pacTBopoFtFibtx b /Kti;p;o.NF a^o.Tcac. 

llptt OOCyH^AeFTFTlF BFJBOAOB OTllOClFTCJt F.ltO at^TFt BFTOCTtl yr.lCpO- 

fla FT i;iic.iopo;i;a, [)acTBopeFFtFi.ix b >t;iT^t;oM /F;c:tc3e [39], 6bi.io 
itpitiiHTO, MTO B iTCc.ao,ioBaFitFoii Afapma.o.TiTM ff HttiiMatiOM citCTCMe 
M;tt;^t;oc ate.aeao — yivtcpo^T;— TxFTcnopo;^ B03M0>FUita c.^cAylOF.t^Flc 

pcaF^RTiii: 

[C] -{- C02(r) = 2C0(r); (53) 

[0] 4- CO(r) = C02(r)- (54) 

[0] 4* [Q = CO(r). (55) 

lIpitMClFHFt llpaBtT.^0 (J)a3 B OTltOBlClltt It TO.TbKO MTO npilBej^Cll- 
HbFX peaT;ruTi“i, MOHitio itoi;a3aTb, mto peaKqTtn B3aTFMo;!;GiiCTBiTH 
Me/i;;;y yT.ncpo;F,o.M rr l^•Ftc.^opo;^,o.^t, pacTBopenltbT^Flt b /Kti;;icoM >i;e- 
nc3e (55), itpiTBOAfTiuaH t; oopaaoBauttio ot^iicit yr.acpo;i,a, npcA- 
CTaB.aBCT n[)iF ,T.arTHTJX TOMTicitaTyitc ti ;iaB:icHtTFT otaicit yi\iCj)o;Fa 
To.TbFvO HacTubitl cnyMatT, rat; txan OTa ciTCTCMa nanncTCH iioitBaptT- 
aiiTFtoii. 

ypaBFiCFiTte peai;iuin (55) tTOJiyMeito nyxcM cjFOWcniiTi ypaBue- 
jtitii pcatauiii (53) ii (54), npti oABuaKOBbtx iiapuijanbiibix ;^aB- 

jictitTftx yr().TF.FT0t"0 allt'lF;^ptT;^a b ]\a>t;AOM ypaBiFCtitTii. lloDTO.My 
CJle;^ycT npiiatiaTb, mto ypaBFicttttc (55) ctipaBo^jTttBO nitFiiij jt^jia 
CTicTCMbi c MniTiiMa.Tbiioii at;TiiBHOCTbjo F;itc;iopo;ia tt ouiFC^cnFFCTCfl 
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FI3 auaMeuna KOHCTaiiTbi paBiTOBecttH peaKBiitt o6pa30Batiitfl okftcii 
yrjiopoAa a.iCMCttTOB tipii ^attttbTX TeMtieparype it ;F,aB.TOHnn 
FI npti aKTUBiiOCTiT yrnepo^a, paBtioii eAFtuime. 

Kan TO.MbKO naMCttiiTCTi cocTaB HxriAKoii (ttaatj, t. e. hbmciifttcb 
coOTiiometiFTO aKTitBitocTeu yrjicpOAa tt i^ttcnopOAa, paCTBopeittiwx 
B HtiFABOM >Ke.i03e, TO coTvtacuo upaBFT.iy (jjaa ii3Meitiiri>cB 

Ft cocTaB raaoBoit (jjaabi; b tipcac.tbliom cayaao, i;orAa aicTitBiioCTi. 
yiviepoAa oyACT MititFtMaribiioii, pcaKAua (55) Aoa>Kua npoTCKaTb 
c o6pa30BaitiicM yro.abitoro anriiApnAa. 

C yqcTOM iFS.TO/t^eiiiioro Bbiitie peaKAtta BaanMOAciicTBUH Mea\A> 
yracpoAOM it Kuc.aopoAO.Nt, pacTBopoittibiMii b jktiakom HvC.mcbc, 
B mtipoKOM iiHTepBa.ac ri3M0iieFUta i;oimciiTpaATiFi yrACpOAa AOJia^iia 
ftbiTb B OOIAC.M BFiAe iipoACTaB.'iciia ypaBiieiiueM 

[CJ 4-4'. 1^1 = .^^A:(r)) 


B KOTopoM X M3MGiFflCTca OT 1 (b cTtyaae I'i) - (a cnyaae 

^*^^Bc:iFiMriiia x b ypaBttCHitFT (56) ^to/F\eT ttMCTb rttoSbio stiaMctiFifi 
B TipcAeJiaxoT 1 ao 2,0ABaix0 oto iic oanaMacT, mto pcaF^Httn coiipo- 
BOF^AaOTCH oGpaSOBailTFCM ^ 

i;aF;orO'TO riiuoTCTiiMCCKoro 

oFxiicna, ci;aH{OM COi,ii. Bc- 
jFitmtiia 1,11 VKaabiBaoT, 

MTO FF3 Bccro IxOAFlMCCTBa o6- 

paaytoLUFixca otvticriOB 90% 
ttptixoAFtTca ua ao:iio CO ft 
10% — COo. ;i,pytMiM[i c:io 
BaMFT, auaMOHue x b ypaBiio- 
II mi (56) MOHTCT 6blTb BblMlIC- 
:iciio IF3 paBiioBCCTioi'o, A.aa 

AaUFFOIl aKTTTBFIOCTFT yiVtCpO- 
Aa, OTHOiJiciiFia Pco'- Pco2- 
3aBFTCIIMOCTb 3ItaMCHIFH 
X OT coAop/txaiiFin yr.MopoAa 
B >T<FTAi;OM H;C.TC3C FTpiI 

^i:cou:o2^1 ff 10a/« ii 1510° 
iTpeACTaB.MCiia ua pitc. 20. 

/(.MB ycTaiTOBncuFtfl F;oDt[)- 
([)Ftu,FieiiTa airniBitocTii yr.ac- 
poAa, pacTBOpciiFToro h 

vi;iiAHt)M /Ficneae, nc.iccooopaatio ttcnonTxBOBaTb DKcitcpitMeiiTa.ii.- 
HTjc Aamiue [15] oTiiociiTc:rt.ito pcaKumi 



l*uc. lit). ^jaunciiMocTb Ki).HlHl>nuneuTa x ot 
coAepHxaiinH yr.nepoaa it /ku;fk(>m jko-igsu 
iipiT ^^x:co,-hCO = ^ 






KBaApaTHbic cKooKii B ypaBiiciimT (53) oooruiaMaFor, 
poA paoTBopeii b /ituaf^om Hxc.Tcae. 


MTO yiVFC- 
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h'-MUTatira ])aiiin)nocHa praKumi (5i>) .MO>Kur 
;u‘na y[»aniu'i!!ioM 


A'o:; 



Ubli i> 


iipLVy lau- 


. i( . ai>ii([)MiipyH iioiMc;uiec ypaBiicmio, iioavBiiM 

I-.- A^,. - i- -'r — l2:/c ” iR [%c:] 

^ COj 

li. a 

In 7 — = l!-’ /'■Vi - 'sfc -- It-' l".i' V 

It'. 

Mf.’iii iiTopoii M/ic'ii iipaaoil MacTii yjtaJuiciinH (.>S) iiaMcnnc' i ■ a 
1! ly 11.111 Hiiyu) i Topoiiv, ro aaiinciiMtu ti. .Mi'aviy 111 {/\‘o : 7 ^ , 

11 lu' I'.’ot'l ,a).'i;Kiia oMTJ. i!i.ij)a',KeHa iquiiioii .'iiiinic'ii. iji'b ti. 

c' ■. II 1 aKi iiiinttn 11 yiVR'ini.ia in'.ipar iai*r c iiiim.n.io- 

iiih M oro iaiiiiu'irii>aniui n iia'.ieac, Kpmtaii, (luiKi-iijiyii'iuaa aaiiii- 
ciiM.u-ih ML‘iK;iy li: (/'r,i : /\’o,) n liif U'lii'- - 0 . ^■'^v:U‘T iioniy ra 
jt (•it)[t()iiy 0(11 lLr[*'oC!J 11 iiaooajm i , i’imii ko;m| ; jjiiuii(.'irr aiiT imiot tii 
yMi'ia.iiiao’ivH (‘ iioin.iiiioiiiiaM KoiiiiL'in pauiiu yiMOj'oaa, to Kjtiiiiau 
r>\,u'i' ii'iiHyra n iTi'i'aMv lu-ir 11’ V ro : /VoJ- 

: lia'iiojiiiMcirra. ii.in.ii' raaicii. krk iioua.’.aiii) iia piic. 21 , iiii.ioia 
.1(1 I "(I yivK'poaa paciio. loiKt'iiM iia iipiiMoii .iiiiiiiii. Tauu.M oopa- 
.uiM. iia maioia' aia-iu'piiMi'iua.ii.iii.ix ,iaiiin.i\ Ma[)ina.i.'ia ii '‘liiii- 
.Maiia, MOVKHO VTiu'pai.iaTi., Mra iai;t:I»:|)!i!UU’iiT aKTiiiiiiorru yiva'i'o- 
;ia , paf riia|n.‘mioi( I i: aai.i'MM iki'. ii'ii', laiai’iaixaiia'M KiiiMupoa. 
1111.10 11. ai' i "(• vr.ii'j'o.ia i ll. 1, Hit'll iit’.i ii'iirio'i iio.'roiiniioii. <Vrno 
ciiriMMiti paciiii'poi . I'o U'Pac.* Ri' \ r.M'.u' 1 ' n \;.it‘]toaa. m'.i'ho 
fivi-iai'.. M L'o ,i,aiiiii.!V iu‘.x (i i'.iii)‘:iio ai.i ion!, 'iih' '.i mo;k'ii o itt.i.io 
oai'i.m. roona' iv niy loiuip o”' aKnii!:!.i(iii yr.U'ptiaa 

11 aiii\ ]iai’ riiopav. Mo.kiio onu'nii >, 'I'o a oioii v'o.iacni iu.umkux 
K oni'fii : paunii yivu’pi'aa iim'.iiu' iiop nir.io h n' i ui. ii'iiiio pai'iiio- 
pa or iiat'a. ii.iioro. 

lloaooiio ii.i.io'.i.t'iiii'iMy in.iiiu' M ’.wiiO nci'.h'aiiiM n. aui'ii,’;' i - 
MciiTa. iiaii.io aaiiiii.U', o i iiocMiuiU’iii K jH’aKiiiiii [oi] 

[(»i- ( . (X)., , , 

Koiii'ianra jiaiiiioiaH'Jia lariopoii oiipo.UMHCTi'M _\ paiiiaMiiiL'M 


lIoiMo TipcoopaaoBaiiMfl noayiaoM 


la 


Afo, 


- Is A 5 


-\gfo-r lg[%0]. 


vfiO) 


umi V 

MOfl 1. 


iniMema luiue aamiuc, otiio'-hiuulhh ]>aiiiioBCfuio I'caii- 




,L_. 



I'm'. -1. !• u.KiiM". r>. MC/i;.iy 11; ‘ V .),! ii 1 

i-’iii Ij'd)-; uial'l'i'i out'.iiMMai ' 1 


Mt'IM !! i.at'’i< 


Ilm'Muiim l.K^c'.poc Toyi;., 

";:,,,,„u,,uocn, .roro b.bo;u. BBm, " l".' 

(1 :mi TOlKll OTllOCHTOB K ['Bi IBOpaM, rl 1 
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>Kejio3a, y^JIepo;^a ir Kncaopo^a, coAep/Kamtrx ao i% yrw^epoAa, 
K03([)$lJAl[eHTU aKTlJBHOCTll KAK yrjiepOAA, TAK U KIIC.^OpOAa 
flB.3fiiOTca BejiH4iiHaMri nocTOHiiimMU ii paBiitiMir eAiiHrme. 

Aktiibhoctl yrAepOAa n KiicjiopoAa b axnx pacn.4aBax aaBucnx 
ox riSMeueuim KouqeiiXpaAim yrjiepoAa xo.ilko BC.ieACXBiio xoro, 
4X0 peaKAuio BsaiiMOAeiicxBnH Me>KAy yraepoAOM ir khcaopoaom’ 


0,0 - 



: 1 L_ 

-^.0 -,',5 -; z ? - 0.5 

ig 1^/3 o] 


Pile. 22. SaBucuMocTb uemny Ig (Pco, • -^co) 
Igl/oO); an^pu o6o3naMaiOT nouepa nAaBOK [39] 


pacxBopeHHLiMU B >kuako.m weneae, ueaaBucnMO ox Koun;eiixpaii,iiij 
yraepOAA, npeAcxaB.iaiox jiuuib ypaoHeuireM (55), x. o. ho upuiin- 
Maiox BO BHUMautie oCpaaoBauiio yrojibnoro aiirnApuAa b kabo- 
cxBG npOAyKxa OKucaeHiiH yrjiepoAA. HoaoChog npeACXABjiejiue 
0 BsauMOAeiicxBnii Me>KAy yraepoAOM ii Kiic.iopoAoxi iieAbSH npu- 

3HaXb UpABIiabHblM. 

Ha OCHOBG irsjioH'iciiHoro BbiuiG CAGAyoT yaiixbiBaxb, 4 x 0 okiic- 
AGuiiG yr.iepoAA, pacxBopeHHoro b jkhakom wgagag, conpoBo- 
h^aagxch o6pa30BaiiiiGM oauobpgmghho kak OKircn yrAepoAa, 
XAK H yroAbuoro AHniApiTAa. Cxononb paaBiixiiFi xoii uab imoii 

pGAKAUH nAFI, ApyrilMII CAOBAMII, COOXHOmGHlIG MG/KAy napAllA.'lb- 

jiiiMH AaBAGHirH.Mii ojxiTcrr yrAGpoAU 11 yro.ibuoro aiinrApnAa 3aBn- 
eux ox KOHAGiixpAAiiii B pACHAABc yxAepoAA. B o6Aacxii nUAKIIX 
KOuAOuxpau;r[ii nocACAiicro n cooxbgxcxboiiuo bbicokiix kohach- 
xpAAuii KiicAOpoAa aa.mgxuog paaBuxiiG noAvqacx peaKAim o6pa- 
aoBAHim yroAbiioro auriiApnAa, xoxAa kak b oGjiacxu BbicoKirx 


KOHAGuxpaAiiii yrjiepoAA n unaKiix ~ KiicAopoAa npGoSAAAaex 
pGAKAUfl oGpaaoBAiiiia OKiicrr yrAcpoAa. 

Mo/Kiio npuauaxb, qxo aaBricnxiocxb K03$({)nmiGuxoB akxub- 
Hoexu yxAepoAA 11 KucAOpOAa (iiau npoiiasGAenjifi oxnx ko 3 (|)(J)ii- 
Aughxob) ox KoiiACHxpAAnn yxAOpOAa BbipaHiaex cxcucHb oxkao- 
HGuufl peaAbHO HAymux peaKAnii OKncAOirriH yr.iopoAa. pacTBO- 
peiiuoro B /KJiAi'Oxi /Kgagag, ox peaKAnir, npcACxaDAeiiuoir ypaBiio- 
HIIGM (55), KOXOpAA IICKAIOqAGX BO3MO>KUO0Xb 06pa30BailHH yXOAb- 
uoro auruApuAA. 

HeooxoAiiMO ocouo oxMCXiixb, qxo ycAOBim DKcncpiiMeuxa 
npir onpeAGAGumi bahhihih OAeMeHXOB-pacKJic.qiixc.ieu iia anxnB- 
Hoexb KiiCAOpoAa, pacxBopciiKoro b >kiiakom /Kcagag, xioryx oka- 
3axb BGCbMA cyiAecxBCiiHOG BAUBHUC HA ooAyqeiiubic pcay.qbxaxbi. 
B KAqecxBG noATBep^KAeiuixi axoro uoao>kciiuh baocb xiohaio pac- 
CMOXpGXb AamibiG, noAyqciiubie nprr yc raiioBACimir BAiiHiiira xiap- 
raiiAA iia auxiiBiiocxb KiicjiopoAa b /Khakoxi /KG.qoaG [28]. 

ripu iisyqGiiini pabuobccuh xiG/KAy uapo-BOAopoAiioii cxieci.io 
n pacxBOpoxi a.qexienxa b >Ki[Ab‘0xi /KGag3G arxiibbocxl KucAopoAa 
B 3X0X1 pacxBopo onpGAGAHGxcH cocxaBOxi raaoBoii cjiaabi imii, 
ApyriixmcAOBaxiii, npu jibbgcxuoxi aiiaqouirii oxHomcuiifl 
B raaoBoir e|)a3G. 

^ O ( Fe ) = ^^ 0 ( ra (’ TB .) — ^ 0 ( ra3 . ( paaa )? (^ 1 ) 

tab ao{Fe) — AKXUBIIOCXb KUCAOpOAA B 4110X0X1 yKOAGBe; 

^^0(pacTB.) — AKXUBIIOCXb KllCAOpOAA B /KUAKOXI >Ke.4C3e, COAGp/bA- 
IABXI paCXBOpGHHblll 3.1GX1CHX. 

AKXIIBHOCXb KUCAOpOAA B 4110X0X1 /KlIAKOXl /KCAGSG 

«0(Fe) = /o(Fc; {%Hl(Fe) (02) 

U B >K 1 IAK 0 XI yKe:iG30, COAGpHxAIAGXI XlAJli anGA, 

« 0 ( Fe - XIn ) = / o “ [ % UJ ( i . v - lIn )- ( 63 ) 


CjiGAOBAXGAbHO, yqnxLiBafi ypaBHGHriG (61), ko3c|)((iiiabciix ak- 
xiiBuooxii KiicnopoAA, paoxBopoHHoro B H\e.qG3o-xiaprauuoBo\i pac- 
IIJIABC, OVACr paBCH 


:/S" 


- XJn ), 


(64) 


Kak ubi.40 ycxauoB.iGiio paiiOG [13], K03(|)(|)riAnGiix aKxuBLiorru 
KncjiopoAa, pacxBopouiioro b /Kg:ic3g, b ou.qaoxir iinaKiix koiiagh- 
xpaAnii KiionopoAa 6 :iii3ok k gahumag. llpii naaiiqiiu b /Khaiaixi 
> b*eAG3G xiaprauAA ooAGp'/KaiiiiG KiioaopoAa hg npcBbimaGT 3 x 00 
ooaaoxii iiii3Kirx KOUACiixpaAnu. 


oG 
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I ^MvabTa-m OKc-m'j)jiMi.iiTaai.noro 0111)0.10:1011 iih Koatbibimiioii- 
Ta aKrnuiiocTii Kiu-.iopoia, pacTiiopoimoro b >ix-c:io.)o-MapraHne- 
Bi.i\ paoiinanax, /o” rpaiimuecKii npcicTaHaoiiu iia puc ‘^3 : 3 iecL 
ofioiviiiBo BUHBaoiio OTaiiBiie Mapraima ot ipymx o.iomohVob 
J iaiipiLMop BaiiaiiiB ir KpcMuiifl, n oTiioiuoniiii oro Bamiima iia 
ainiiBiiocTL Kiioaoiioia. lio mo])o iioBLiiiiomiji Koimoirrpamiii 

Majiraiiiia Bii.iors 

* 0 ,l!'’o ia):)(|)(|)iinnoiiT an- 

TiiBjiooTii laioaopoia 
y.Mon LiiiaoTCfi, aaxo.M 11a- 
D.iioiaoToH yiioaimoime 
aiia'ioiiiiM K();)t|){}mB,i{ojiTa 
aKTiiBiiocTii ji 1100:10 10- 
C T Jl/KOll 1 1 H C 010 p /Ka 1 n Ifl 
B paCTlJOpO OKO.IO 0,3% 
-Mil K00{|)t|)llUI10HT aKTJlB- 
HOCTII OOiaOTOH lipaKTlI- 
’lOOKll nOOTOHUHbl.M. 

Mom ;k’o ooyo.ioBaoiio 
Hoioonoc aiioMaai.iioo 
BaiiHiiiio .Mapraima na 
Kiiai{):|)muiOHT aiaiiBBo- 
CTll KlUMOpoia B >KO:JO.iO- 
.MapraiiuoBu.x paonio- 
pa\? lloioojioo B.iiia- 
inio, KaK ohi.io N'oraiioB- 





. 1 ... ivinH-r.;,. M.,. . ,u.aa na Ko.vpiunne.ir 

‘I'l auiiooiii lau-.Kt '.iaa d (mim.i -mv 
aa-UMo— Mapiaiicu.[i8 


'iv,-.iopnMOHTa:i:.uo, b iiopavio OBopoi.; cao\voa- ' 

yn|,yrorn, ,.apa JaiaaiMia, |,a, rK.,,H.,M,oro 

,..,ya™,,,, nnmpou.m .Ma,,ranua parraopa „ aaK-yy,,o 

- /Kti4KO[ I) iKi'.iaaa, co.pMiayaiiii'rii Manranaii 

J-oiiioiloaro. ooaiioiai.-Moi iia ruiiiia.x 
aaioM oiipo.uMnaii ooiopaaiiiiio :i:ip..ima. IV:!vaMaTi.i 
;; -oraim Hapa Iiai ;Ko:loaoMa^alu^BBlMU 

iiaMii iijiii lt)J 0 rpai{)iiMooKn iiltoioraBaoii ai na oao "f 

■M.ip.aima 10 0 0 B Iiapax iipoooaaiaor viavio.io. a iipii ooionaai- 

;;y -JTO k-om .cy.W uap„ npaK-n..aaKa 

Oro II oobHOiifioT aiioMaribiioo u,].moiicijuo lioaibijniHuoiiTa aKriin- 
ion-Tii K-iicnopoia, j.aoTBopo.iHoro b >ko.io io-Mlipra,moBi.ix pao- 
.lanax, Kau aio iii>oiciaiMoiio oii.ioinijoii .iiiimoii iia piio ‘>3 
a n. r,mTo;n.,„K » y.-.,o„.,nx .H.vaopu.MCMrra „ap panu.ana ml lmIlm 
nap,,„a„ Mo,.:,.,..,«a c .■M;;opM;aMi,L.M „ ,,,.,1 MapiaM,,.-, 


(I'opaaio BLimo coiopjKa inia j , 

■ip.MMiTciBona.ra iLcp,.\,',,,v Jaic 'n'ilnTniTni- ^ I'a. y.ipi';, i.-OToiiaa 
llapu .Mapniiina, B.MLLiun-M.LicTBv,! 'r. M . 

.MOl>(..(lLuii i.,)T(.|ln.la. L I Li.lOLiOlt n ''■. .'ILLILKa. ] LI Lx'LLC- 

iioofLio I’acTBopa. * KouiaKxa o jioBopx- 

i> on.iacxii uiiaKirv bohiio rt ■. t rr-t 
( 4 a (,,!"% j ' Mapiaaua i, paoiBopo 

LpeC L iil-lILLOL-O i.. LLl!I„„„ ''''■'■■•■« ■■ OILLL ILL.' UiaiDU uaLOI c\- 

•yi"U'li'lii LLOLMLLLLLLLL.L l-L|,,„'„„Li 
L|ia.)u; LL.L.vnviL.iL.i na.Lo ut.lll- 
'iacTcLL or |La,-.LCT,„„„, If,,., to- 
MV motKho JipM.saaxi., iir,) [, 

.TroM niiropBa:ioio)j,iouxpauii,i 

-Mapraima b paoxnopo buhb lo 
HO noxiiiiiioo B.xiijiiMio uapran- 
rui iia aKTirmiooxb Kiio:io])o la 
H Hm.ioio-MapraimoBi.Tv pao- 
n.xaua.v. ‘ 

^ HO.iiniojiiio Ko;)(|)(|muiroHxa 
aivniBHooxii Kiio.ropoia b pao- 
;'Hopav, ooiopaamuiv bLiio 
■ - 0 Mu, K'ai: axo upoioxan. io- 
'“’"^MHU-. 2 :;.ao.ivanin:i.pmn> 
oxpaaauoiinni aruiinMi, 

I'aKrop on:t cmi.m 
tom ariiv paoT)ioj.,ii!. lIoaoL'I- 
•iiUaiino B iiapax Map.-aana 
ouyonoB.xiiBaoi .lauoi ,i,,o vuu- 

HxOhuo Kiio.iojtoiHoro uoToiMiiiaxa r-i > t 

;; piLCMOL LLL;,,,. r,,,, LL.,. M..po„ tMo' .L:;,l’ 

'■ i H;){)ojJi|oi-0 



’•'''"{'iiniioiira airiiiB 
laiMaimonux j)ar- 


iiaoxii uiio'iopK p ^ 

H.iaitax, icoi()r»,,(^. jit^L - -1 

111 ••■*.-'■■•..■ ..■■■.llll:," i’*"-- ^''i- 

■."'M'LLLmx Lipn Lt.,y.L,.„LLLL ILML.O n UM L\ o', ' n " '’n>a- 

■LiLLL UOUV,OLI.tCLLL.I CLLOLic , „;|j|m CLLNLLLx' '"'I 


OK-.ii<*pii\u>jiia 

I! i; ■■..■Ci'.IO O. ILOLLMOIO L.L.ILLO.-ra pao.HVL.L 


at‘ i IK ) I (Oil 


[laoiaic on 
K‘ 0 -M iU'O, li'.Jo, 


Ma 1 oi f I lani 

H.imiiiim a.io.Mo.iroB- 
^ , I'Jl IBopc' 

Lm'i 


pa. LLLOPOLLLLOLO B MML,';- 


I'iLBLLliL.,', LLLL |R.,L.;llLL . i |.acL 'LLC Lo . „ '•'■■■111 ■.-.LLLCTaLL L 

T..n a.x-.L.L„., l'llc;,!, y"-”' '‘"a>L,LLM k„o,|„1,ll,llloll- 

:u.Ri.cL Ta3:L,, ; " 


Jilio.iopoia 
i> (■B}| ai 


tOU-.lllK 


1 0 .HUM Ilo iT IX. JTI ilL-UOAOlipMo^ 

Koailiijiiimioiirou ajcijiaaooxa'''.--..l?!^^^^ -Moxouj Bbmiio.-ioinui 


■-KOUIlIJ 


-OMJJOllt'llXOB paOTBOJMjj, lipoi.IO- 


li-.L .L ,v.;.MiiuJIO|lXOB pa 

.i...- 


1 '0 ’ aoino- 
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puTG.’ie 1 naxoAFiTCfi ajiGMeuTM 2, 3, 4 n t. a., to K03(|)c[)iiniieHT 
aKTiiBuocTii nioooro ii3 iinx, cKa/Ke.M 2, aiojkgt 6MTb upeACTaBjieH 
jipoii3BeAeuiieM (|)aKTopoB, oupeAejiHioiAiix bjiubhug KajKAoro n3 
ooTa.iiiiiux KOAiaoiieuTOB pacTBopa iia komhoucht 2. TaK, b pac- 
TBOpe, tag Mo:ir;.iiLie Ao:m KOMnoiiciiTOB paBiiu oc^, n t. a., 
K03(|)(J)UII.IIGUT aKTllBllOCTII KOAinOllOlITa 2 dyAGT paBGU 

u = (65) 


CBfl3b MGH<Ay e II S A.'ia AByX ariGMCllTOB C aTOAIHUMir BGCaMH 
Mi II /!/,, pacTBopGHHiiix B >icerio3G, oyAGT npcACTaBnoua ypaa- 
HeilllGM 






(70) 


ripn onpGAG.^niirin B.TiiHHim yr:iQpoAa Ha aKTjiBiiocTi, kmc:io- 
poAa, pacTBopGHHoro b hhiakom wiGaeae, HniiMaH [34] bbibhcjiii.t 


I'Ae /.^ — K03(|)(|)UmiGHT aKTIIBUOCTH KOMHOHGHTa 2 B 6nHapHOM 
pacTBopc, iipiiMGM MOHLuaH AOAH paBiia x^- 

BaruGp jjpcAHOKiiri cHCAyioniyio saBiiciiMOCTb 


In ^ 3 > ^41 . . .) = /“ -r ^-2 


d In /a 


+ 


d I n /s 




/2 

dx^ 


+ - 


( 66 ) 


B KOTopoii npoii3BOAHBiG B3aTbi AHH npGAejiBHoro cnyHaa 
uy.aGBLix KotmGHTpauuii pacTBopcinibix bgiagctb h hjighu BucniGro 
MopiiAKa B pflAC TaiiHopa OTOporaciiu. HepBiJU hhgh npaBon nacTii 
ypaBUGiiiiH (66) In /o cTaHOBiiTCH paBiiMM Hyjiio, xan KaK /2 = 1 
npa riccKOHGHHOAi pa36aB:iCHini. 

npon3BOAUi>iG aaiiencHM iia n t. a-, t. g. 


s(2) = ,(3) = „ T 

a dxo ’ ‘2 dx3 

If ypaBncHiic’(66) aio>kgt ohtl iipGAcxaBaGHO b CHGAyioiAGM biia© 
In /o (u’o, Xs,x^,...)= -f + . . . (67) 


npn aaMCHG ijaxypaabULix .aorapn(|)Mon AecHTunutiMH n KorAa 
KonucHTpanuu iipGACTaB:ienBi b bccobux nponGHxax, ypaBHCuue 
(67) Ao:i/Kno UBITB ucpcniicaiio 


1k/ 2(%2, %3, %4, ef%3 + 4^>%4 + ... 

+ (68) 



Pnc. 25 . .’^aBUCHMOCTb MCHviy KonrienTpamieii 
yiviepoAii B pacrnope ii Ig K', 


I’ae K' = 



[34j: 


T o 'I K II — i;opyiiAom.ie jioflOMiai; n p e r t ii k ii — inBCCT- 
HODue noao’iHii: i: p y ik h n — MaraeaiiTOBue noao’iHii 


K03^(|)nAnGHT aKTiiBHocTJi yiviGpoAa, iioHLayncL 3KciJGpnMCMTa;iB’ 
jibiMH AaHHBiMii, no:iy'icnni.i.Mir pancc n jicayriLTaTC iiayMonini 
jIGaKAHII 


[C] -f C02(r) = 2CO(r); 


K = 




TAG = 


<7ig/„ 

Barnoj) npiiHii.MaGT, mto cbubi. AiOKAy bjiiiiihiigm KOMnoHCura i 
iia / II B.'iiinnnCM KOMiionciiTa / iia i mo/kgt Cijti. oiipeAC.iena 
CHGAyioinii.M fOOTJiomen iigm 


=0) 5ti) 


( 66 ) 


Ko3(})(j[)nAriGHT aKTIIBUOCTH yinepoAa 61.1:1 blimiichgii c:ieAy*<>- 
iBBM oGpaaoM. Jfa pnc. 25 iijiGACTaBncuLi aaBncimocTb AioniAy koh- 
iiGHTpaniiGii yr:iopoAa b pacxBope u \g K' , npincM 


60 


61 
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oriiocHiniicrji k , juu'no.iowaMii.i iia npHMoi'r, ne- 

i) 0 ( eaiMiirc KOTopoii c* ocf.io opanna r. r;i(‘ KoiracEirpauim vrnnpo.ia 

j) aiuM iiv.iio ir /(• -- I, oiipo.u'. iHt' I aaait'fnic K. 

.iioooii KoiiULai t p.uiii ii yr.iepo.ia ;!rrancn:io hr i\. 

paiJi'O pa.iHucTH . loi apufjiMOD K' n A'. 'i . o. 


Tcni.r-fj! II ypamioiiim (/li; ii.idMiiiU' >iMept).(a iia aj;i lui,;. 
.■H)p,>;ui r._\,ifT uupe.UMi'ia. > p;uau'.,.uvM 

^“7,, — ' !■ 


= A'. ( 7 i) 

llpir jr,t;ir aai.uciiMooTi. aKriiim.i.Tit yivK'pu.ia, (.ai-raoi.aiiiior.) b 
HyifaiMM aa'. icMo. ju‘i)OTr!(.'Ti ii(ii;r c aaimr.TMir pii^- inu'.n'Tan.u'na 
> paiiiu'iiiuvM 

iL./.. = n.ia-, Pv,i;i. (72) 

]» oo.iaf Tii i[.iy'[(.MiiiM\ To.MiiepaTy}i ia».»(jH|iiinm*iiT an i iinir.H'Tii vr k'- 
P'laa jiaiuMi 


Xoiji ir oi.i.fo yciMaui!. [I'Hii [i,')], mto it uniiapiniM [tariiiopc 
If — ( nOJijiijiiiniit’ii r aKTUitiioiTii Mt‘ paiti'n oainiiiiu', mt :;aofi» 
MoiKHO. >‘iuii,!iiaii iia.iii'iiU' It patVii), o yr.iopoaa. c.u . afari.ra o 
^JiiiiMaiiitM a iipiiujiTii iMi) paanfii.M (.‘aiiiiiim.'. 

15 fOit.itcn-Titmr ( 


i- aKcjU'jaiMtMnaaiaii.iMii aaiiiii.i.Mii inn >. :n i-. a.mi 
{-5], :taim-nMo-M. Koiirrann., paitnm:.- 

cini k' oi KDiiuciniia'uin it nniaiaiM >iaMi'.a' yr.n- 

pitaa MiniAiai! iipi'at-iaii.'Hfi \ pait’ifiiiifM 

I" K' = 2,(57 n.22 f'’o< 7 (TV 

f )i\(‘Tpain ). nimui nnaMi'i iifi A' k nyacatui: laainonTpaiuni m'.'U'- 
puaa nj»an.>aiiT 

A - - 

7. IVaMA-l'-uOl)’ 


la iH-iioiif ii.i, iDna'iiiii no iti.niio 


hrfc Ii;/o -- If A' - - ]n A' - 0.22 [%(:]. (7r>) 

N'inir.iitc'ui Baau.Miiof lijiiHiiiif jtac'uti [kmiiim v n.ai'Mi'iiTon na ii\ 
aKTIinilOlTI,, HAR'fM' 


ler/c -r k7;'.*’ -r If 7^. - k/;; ' - —0,22 (7(5) 

Kc.im iipminTi> = m iipiMiio, innnn i. Aia.ioe aiiaMi-niio In- / ■’ 

II oo.iaciii nii.n.-iiv .tua'ii'iiini Nr.n'fioaa. lo r yieron :rrM\- oocioji- 


aKTiiDii- ■•■I. yracji.^ni dy w > iii.La> ^ 
\2 


k f': 


: ,,Oj 




(7S) 


.5afai. Ml, I .luiiii, li iiif ii, i no, i paitiin iipnaa -nan;..' u a 

MCToaa np'iiiiMii iii.LHiu ii i::..' ko.-m^iOo ii u'l, , ( n; i : i; :i no,- 1 a . m ■ 
Hf aia-Hi'j itMi'ii'i a.‘ii,,;;,i \ .laniiiiiv, oriiori' aia'.rn k a'aix'unn a.-;':.- 

Aioafiir ritiui AL-naiy yivii>:.a.,,)M n ;a;r, i, ,\r. jia • i ,,o , r ■ a.'.aa 
B nmaK'iM /Kf. iiMf. 5 PiaaKo ariiM m saipiii.r oii-ii | aui'.' hbiaica- 
saiim.K' .laMonaMiiH oTi'ot-n ,i’. [.,;(■ i \aa' . iv ii'a, 2 ( 2 '>! 

15 [K-ay.i. paa - mo. a.-jiin oh\ ', ia v a ata 'vaa- . '-' v ^liia- 
Man i(piii:oaai .-imaiy a.a>7i. X o aanaia.a o i. ■ , '..i, ,i\ a.a'Mn.Mn 
iia ai-CTiiHnoria, uaaanp. . -i • aoooai,-. o a am nan. vim a-ar 

i-rii. 


Mil 

( I- i 

\' i 


1 lojiK’aoi aii iia o. iana' oiiy).iiiivnitaiiiii„\ aivi lu-jniMeii i aa Ma,!.\ 
ahiiiiwx iioiii.iia.irn > i ianoBina. Baiininii' a. Kmianoit. pam iia|ifn- 
nr.TV It JKf u-ao, na nx aKTifiaio. Ti,. JIm pa* r.Moi pca!i,i apoiiiii.a- 
•,K-iiaK-iU> jiamnojii.i, n K.aropi.ix par.ia nn.ou-n H > 1 , 0 . 10 . o. 

'1. o. one, o.Mi.i 1-0— A—}, la-.iii n..jii‘i 
(•BoiioTHa i an lOMi.i l-'o- \ — )' 

k to itoaMtoinio oiijtoao. nil 1, n.innimo pacTitopoii- 
iai.M|t(jiii!iiii n 1 ai,:! iiitHucTii t. c. oiipn,n nm, 

r,5 


oiii- 1 
noi 0 


iiii.i TopMoam:a\i;i'!i', aaio 
n itoTfTBMoinoii nil aiii inioii 


. !0\;O 


A na 
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. TKim-aoraHY. mowct 6t.ni, nHincneno 
snaaeane i;, Koxopoe. no TK,pnaorany. 

no vpaBiiGHnio 


aHTUBnocTb y B i’G X y 
' aKTUBHOCTb y B J’e i 


(79) 


„,,II vononnn, nro Y - ot” KOimempannij na- 

®aKTop -(J naMeiiac vcTaiionnOHO upn 

xo;;nmnxca b pacmope X n ^ n Fc-Cr-C. 
„3yMeiniii cncTeM ; .,.r b saBncnMOCTn ot naMeucHim 

llo lan KaK BOoCme „„„ naMCBeniin KOuneH- 

-rr™ ho aaBncn,. co«ep- 

>KaBiw Y B cBCTBMe. laBHHX c ueriHO BHBBne- 

.,a OCHOBB .Boneaa T.opn.oraH ncnonBBOBan ^ 

Tan npn anannae — — - 

KOimcHTpauiiii KpcMunn, nJiu 




= iVc — A'c, 


r;ie -Vc « -^' 1 ; " Omi VaniioM coacp'pKaHuu b pacTBope 

„ Fe-C, BUTecHennoro pacTBopcuHMM 

KpcMHim KO-'”"'®''™® „^;0BunicHneM aKTnBHOCTU yr.acpoaa 

KpcMuiicM, vBcniiMiiB nB^meTCH 4)yHKU[ieu ;iByx ne- 

;rrr-Sr.”;r’ ■■ -'-f 

Lo, ^ 


Si _ C, 6 bi;in 


tgmc 

UOBbl- 


aKTllBHOCTII K CnCTGMG y 

9 tII nOJlO>KGHI.H, CllCTGMbl Fc-A -1 • 

pacnpocTpaiicHi.1 n na ^ " ^1’ a;,oMeiiTa X n aBuiiuon cue 

llpii pacTBopcHBii HaG.-iioaaTB ii.iB 

TTe Y c ;;aHHOU aKTUDiiocTbio • aKTiiimocTb F 



HeHiieM (npii Aai.Hoii aKTBBHOcTii 


A.v; 


yu 

- yi 


TAG \y U .VJ — aTOMnbic Y a Tpoimoii n cU^iiaOB gucto- 

Max, COOTRGTCTnGHHO. Hpu liayMGHltU ciictc.m tc 1 , G B 

Pe— S. iiaobimGHHbix yr.iGpoaoM. Hbino ytTanoBriGHO, mto y 
HC aaniiciiT OT TGMTiepaTyi)bi. Bbiao raKHiG iioKaaaHO. mto otho- 

„3LMIne HG aaniU lIT ot aKTltRHOCTII ) 

Pc -SI— C, Fg — rii- — c. Fg — Si — s, Fg — ( 
jiPe Mn — S. Ha ypaBnemiH (80) criGayGT, mto 


-S, 


CUCTGMaX 

Fe_P-S 




/-"-I. 

y^. 


(81) 


TaK KaK aKTiiBHocTi. r coxpaiiHGTCH riocTonniioii, ypaBiiGinie ( 8 ^ 
ao-M>KHO 6 biTb nGpcniicano b c.MGayioinon (f)opMC, Koraa KOiiuGHipa- 
UBii 6 y;iyT aaMOUGHu Koa^minGiiTa.Mii aKTiiBHOcTii, 

\ /V^ 

(82) 

Nl ■ yy 

OeparnoG iniaMGimG Jii)aBoii mbctu ypaBUGinia (82) aaMGBGBO aa 
BnriHHTic pacTBOpeuuoro DMOMOiiTa X iia K03(M)nunGHT aKTua- 
hoctu Y mojkgt GbiTb Ki)G;icTaB:iciio b c:iG;iyioiuG.M bii:ig. 

a) npii AaiiHbix TGMiiGpaTypc ii aKTiiBBOGiii ) 


6) npii ;;aHHbix TeMncparypc u KoiinGUTpaumi ) 


(88) 


(84) 


C;iG:\yGT OTMGTinb, mto BHaMCmiG Ii;ieHTIlMHO c 7y. 
PaajntMiiG mghvTV Qy n P'l coctout b tom, mto Qt npn aan- 
Hoii TGMiiGpaTvpG MBriHGTcn (|)ynKiuicu :uiiiib KonuGnTpaiuiri . , 
a Pi aaaiu nT ot Konompannii X n F. 

;)to paa.-.nMno MG>K;iy (J'l n P^ mo>kho ni)oc.MG;uiTb, nonbayHCb 
c-xcN.uii, ni>G;uTaB:.Gnnoii na pnc. 26. 8;;GGb aKTiianocTb n Koa(l>; 
(hnmienT aKTiianocTn )’ npG;icTan;icnbi a BaancnMOCTn ot aiOMiioi 
io:in B pacTBopo Fg — X — F npn (IniKcnpoBannou npouopmiu 
paoTBopcnnoi'o a.MCMGiiTa A . 

3naMeHiiG Qy (|)nKciipyGTGR oTnoinoniiH-Mn oTpeaKoa 
A'lJ' _ A-'B" 

A'C A''C'' ’ 


(f-dli 

Vw - A(’ 


T C. OHO iiocTOHitno iipn ;iannoii TGMiicpaTypG Ji KoniiGHTpauim 
B pacTBopc X, KaK BTC) iioKaaano nynKTiii)non amiUGit na puc. -b. 


6 A. .M. CaM,ipun 


05 
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SnaijeHiie OTnouiouna Py--^ 


" DE WSMCHHCTCff B aaiUIC IIAIOCTU or 

KoiiuoHTpaHii.i y n paoTBope „ cay.iaH, iipe;u Tan.-,eH,ioro i,a 

BO Aicpc BOBBinieujiH Ny riHaBCBiio Py VAioiii.jjjaeTCH 

H ooaa< T„ uccw.a linauiix i,oi,nc,npam,u y „ Tpoiiiiu.v- pacTBopax.' 

Kor;,a 'V„->0, =!>],. 

pacTBopoB, iio;i,iiBirfiio- 
iiiirxca aaKOiiy roiipjT, 
Taixwce paBHo b BocMcpBeo 
r TajioBinca Bcaa b nc u.m bim 
OT IxOBUCBTpaUBJX Mpo „ 

xapaKTepiiaycT TpoiiiBaio 
pacn.’iaBBi na ochobg iKencaa. 
(•o;iop>Kainiie kbc;ioi)o;i, ppy- 
JitMir c.TOBaMM, xapaKTcpM- 
ayer cbctcailt, cBfjaajfBBre 
B nponeccaMir pacKjjc:ieiMiH 
crajiB. Oto nono/KCBuc y>h-e 
OBl.ao OTAICHOHO BI.BIIC Bpil 

paccAiOTponiijr nccjiepoBajiMH 

‘^liiriAiaHa. 

tta prrc. 27 npcpcra- 
BJiGBO B.Tiiaune KouneoTpa- 
HHB pacTBopcBBoro ano- 
MCBTa A’ B JiccjicpoBaniiLix 
Tpoiinbix ciiCTCAiax okgjigb- 
HOii ocBOBoii iia ai{TjiBjiocTi> 
KOAinOHGlITa Y B 0TB V 
|)acTBopax. 

CMCTCAJ c MBCJIOAl 
KOMBOUGUTOB GojICO Tpox 
Tiopivtora ii poKOMcup vgt 
c.iGpy iouj;y lo oa b n c' n m o(* t i> 





U,U6 

Amo^^Hafl do/iff Y 

Pile. 20. ;{.B!UClLMOCTL JB.TirBHOCTII II Ko, 

0(M)iJU.iciiTa aKTiinnocTii BoMnonciiT.-i r 
« clfCTOMil.v I'O— 1' II Fe— A'— r 11 ,),, 

.uniHoii TCMiiopaType ii komuciitikihiiii 
pacTnopninoro a.iL'.Meiira A' [32] 

pacTBopo M B.TUBionuie Ba 

aKTiiBiiocTii .;o.MnoiiOMTOH pacTimpon o'mirn"," ‘'"■■’‘M’"''"'’"''''"' 
■.TO or,, MOTo;,,., ocMona,.„ oV,mo",? ,o 'la ..l-.i.T.rar,., 

po;,c pacTHopon ,m,.-ioc to,t> n-n-,''* ">-Ti.iiiioiuipn. 

ypaBiiCM.i „p„ co„™oTi-Tny,o„',;,x pac'iorax 'rmSp“r'"7v- 
60 * 


3lfaMBTG.ai>IlLLM paCXOHvlCil BHM C OKCBepn.MGB- 
Ta.rj.iB.i.Mn AaHiirriMB. ^ ^ 

DaCTBOmir ; IIOMCBOBBG aKTBBBOCTB KOMnOBGlITOB 
peUTBopoB, CBn.aainiwx c i]])opec(‘aMii i)afKBcrioBnH (‘ra.AJi, oovc- 
BOBJIGBO TCM, MTO BCTJIMIILBI BponOCT OKBCAeHBH, KaK BpaBlfHO, 
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Piic. 2/. B.'iiinniio KonneuTpamm oaeMonTa A' iia aKTiiu- 
IKH-Th KOMUOUenTaY B TpeXKOMllOHeilTlIhlX paCTBOpaX [32] 

bn peaKUBJi pacKBcneBiiB. Ec.aii o,.r 

OLLIO rOMBO B3BGCTBO COOTBOIBCBBe MGHQV OUpaByiOUpiMBCfl I.a i- 
• mBBLIABl OKBC.aaAJB, TO KOOcMBmBGHTLI aKTBBBOCTB KBCTJO] O^Ul 
.. 3.ICAieBTa-paCKBC.aBTGriH Gbltb Gbi paBBLI gabhbpg ' 

UcBOBajB.GM P.OH BopoGiioro yTBepBUeiTBB C.IVHBIT TO, bto cb- 
.IBI t BB.Br AIGWAy paCTBOpBTCVlCAI JI paCTBOpCJlB BIABI BOlBGCTBa MB 
JipB 'JGAiiiepaTypax cTancBapGHBH auutbi bo cpaBBOBBio c cBTaMii 
AilAlBMGCKOro cpOACTBa AlGH^Ay KBCnopOAOM B a.'ICAIGBTaAB.-naa'BC 
; nro.-,BA.B. JxoBOMBO, BG.aK.B oTpBiiaTB b:bihbbo p;clm ^ 
pa.;™opc.„Muc ucu,ecT«a. Ho ,,o,v,a paccMarpnaacM 

HUB paCKB C . [OB BB , T. C. B\IGG\I B uirn\T iiutim e\ 

" |.arn,ope ,;ok opoaa.'ra,; „ o:,eAie,rTa-pa<ooic'-,"!ToT'r'’MM" 

."nx V.or.r''"’^’” ,,OAm„„i.„To„ lioioG- 

BBIX JiaCiBOpOB OBpGAenaGTCfl rjiaBBBlAI OOpaOOAl TCM MTO VDIB 

BenB>£ poaKUBii bc oTpawaioT pea.ibBo j[avbuic irpoBcccii ornc 

0.-,0.M0„r0B-pacK„c.T„re;,0,i, pacT„opo:„„.,.v ,] 

3 a ix- Ji JO B G 11 11 e 

I. lgl%A| eTc.-„.cTnyoT, aro KoM.ranr,., pauHoneA, pS.K-iVpi 
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pacKiicjiemra sawicHT jie to'ilko nr 

^eHT|,a^m. 3«e,,enTa-paCK.,c,i„Te.m n pSonl'’*''’ "" 

exoH;"c™n„STe:.:™„!rorZ'\".^ paCK„c.-,ea»a ocra- 

= -====■ 

ue OIpaM(ael^K■e^cm.n, , pacKiicneiian 

>^'<^--'OPOAO,,, paCTUO- 

OKitcjioB. Cocraii 3Tiix ^cckojm.ko 

Tuope o;iOMe,rra-pacK^c“ To' „ OT ,i>OM„ej,Tpa„„„ a pac 

MeuTa-pacniicjii,Tenn iioTMjan'.n^nT ''•oi'PCnTpamru o.TiO- 

CKO.-,J,„„x OKIIC.TOB OTOPO 'aac "eni”, T >'<=- 

yjjaBiiOMiifl.Mii peauiiiiii nati i.V ,!! '' orpa/icaerca 

Hiiijoro ajiaMemifl KojicraiiTM toxpaiieniiH nocTo- 

iieog.voAii.MO n ypamiejinfl l■nll^•T P<5oi''Pi" paCMic-.'ienna 

<i..ny|euTa. aKT.i ' ,oct,. pear:i:”:;;™ '<-<!>- 

o^eMe,,Ta.n,-,MCKi,c.TnTe^„;,fT 7;;™fao,r'''' 


r .1 a o a TV 


0BPA30BAHI1E M yj^AJJEmiE 113 /KlI/tKOfO METAIJJIA 
4ACTJIH - nPOJiyKTOH PEAKHlin PACJxIIC.TJEFIlifl 

IJa.^iiwue aKCitopiiAiciiTa.'ibno ycTabORrieimwx tl'|)mo;im iiaAMi- 
mgckhx (j)yiiKJunt peaKmm pacKiic.ieiiiiH jroanorifieT onpeae- 
pacKMc'lnxen^ Ciiocouj.ocTi. Toro iiju. m.oro ajicAiciTa- 

KayMOHiie okiicuux HOAierarjaii^ecKiix aKaioMemiii, anaqn- 
ie ibuaH ;ioaH KOTopbix OTi.oc.iTCH K irpo;iyKTaAi pcawuun pacaic- 
aemiH, iroaBoaHex cy.^.iTb, iiacKoabKO jjoaiio aiowi.o o-mcriiTb 
Tot!!i J'"^-'opoAa, Jipii iiciioabaoBaiiiiij paaaii.inbix pacKiicaii- 

TCVIOIl M AlOTOAOH paCKMCnOHlIH. ' 

Ho qro oanawaoT ojipeAcaGHiie pacix-iicanTeaj.jioii cjiocooiioctm, 
UxdJKeAi, ixpeAiiiiiH? Jto— ycTajiOBjieiiiic KOJipeHTpamui nacTno- 
pemroro 1. aappx-OM >Koac3c Knc:.opo;ui, ,,axoAa,uerocH ,rpn paniion 
leMiiepaxype h paHMonecin, c ocTaToqiioir KOiinGHTpauncii kogai- 
iiHH, TaK/KG pacTMopGjmoro n wiiakoai ?KG:ioaG. Ecair qacTjinti — 
Jip();yvbTbi pcaKumi KpCAiiuiH c KiicaopoAOAr, 6y;tv.n, ncpacTHopnA.bi 
13 >K,iAbOAi >KcaG;3G, uo:moGTbjo y;uiaiiriirGb na .MGTa.a;ia, to ycra- 
iiOHuB pacK.KyiMTG:.bHy,o ciiocoui.ocTb ixi,GAni„n, a.o>ki,o obb.o Gb, 
.man oro KoiineiiTpamuo n pacTuopc, oupGAo/iiiTb u Go;tGp>KaHiiG 
ixUc:iopo;ia n /Kiiakoai AiGrajuio. 

HoHCGAMcmiafi iipajrniKa, OAiiaKO, cBnAGTG.abCTiivGT, mto aoa- 
UOG 0M„atGM„G HCMAKoro A,GTa:bia or upo^yKTOB pcaKiuni pacKu;,- 

.leiiMfi ,10 ;p)iTiiraGTCH. (yiGaoBarc.-ibiio, oirpcAG.TciiiiG pacKiica,,- 

iG.ibiiuii ciHKoonorni KpGAmna incineTCH (pG^'p-TBOAi oucIikm riiiu,,, 
0411010 iia Gio CBOIIC-TB II ycTanoB:iGiiiiH iipG4Grra OMiiiuGiniH Hxiia- 

'■'"™ '■•■''■.Topo;,a „p„ par, a„po„Mor„ „ , c , 

Kpc.M,„„i. P.viu ;,aa;o „;,„en„o. „p„ ,,a,,„ii Te,,„epaTvpe pan,-,,.- 
.iGiia fia.ib n ivaKOBa orraTo.maa KOiincMrrpanitH KpoAiinia, tgm 
m* aigi.gg iKVii.aH ro.-.bb-o na oc i.obg :n„x 4a.n.bix onpG4G.-,nrb co^ 
4Gp>Kani,G i4KViopo4a b roroBoii rTa;ni n tgai o, uog uo ib.H 
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.onpeAejiHTb, Kawiie coG;^^HeHnfl Kpe.\iiiiiH c KiicnopoAOM moiv' 

OHTJi SaTG.M B HCii OOHapy /KOilLI. 

MeTaJi;iorpa(l)iiqecKiTe MCTo;^^J iiayqcirnfi HCMCTanriiiBecKit> 

BK^iioBGiiiiii uo3Bo:ifljoT paciro3naTB ]IG TOriLKO JIX lipOllCXOHvrGlllH 
(aiiAorGiiiiLiG imii OKaorGirnLiG), bo aaBacTyio c AocxaTOMBMM upu 

OriBHxGBBGM K BCTBllO OlipCAG.'lBTb BX COCTaB. Uim nOMOUIB OTJn 

MGTOflOB ycxaHaBnitBaioT (l)opAiy, paa.Mop bk:iiobcbbii b bx i.ac inx^. 
^(.GBGBBG B CXaBB. ^ ^ 

yCXaBOBBOBUfl COCXaBa BOMGXarmBWCCKBX BKBIOBGBBli B B.\ 
COACpBvaBBH B CXariJl BMipOWO BCUOBhayioX aBa.lB3 BKVJIOMOJlBii 
BblACBGBBLlX B pG3y:JbXaXG aHOABOXO paCXBOpOBBH cxaBB. Ilccne- 
AOBaUBG BaCXBA BKBIOBGBBB, BblAGBGBHbrX BOA ^BIK])0CK0B()M 

B npoxoABiAGM CBCXG,- mgxoa, paapaGoxKoii KOxoporo Mb, oGb- 
aaHH B BGpayio OMopoAi. 10. T. JlyKanjGBBM-^vBaBOBoif [42] — 

BMGGT Ba>KH0G B CaBOCXOHXGBbBOG 3BaMCBBG. Ilpit B3VHGHBB JB.i- 
AeJICHBLIX BaCXBH .MOHBIO OBpGACBBXb BG XOBbKO BX (bopAIV JI pa3- 

Aa B cocxaB bk.tio- 

HaGBlOAClBlG BOA AUIKpOCKOfiOM 3a JI3A,GJ1CBBCM BbfAGJIGBBbIX 
jaoxBn n03B0:(Hcx BpaBBJibHO BtrGpax}. poaroBXbi, BCoGxoATi.Mbio 
A.tH OMBIAGBBB OCXaXKa BKBIOBGBBIt OX KapGBAOB, CyBbCbiriOB BB T- 
pilAOB. IIOCBGABGG oGcXOflXG.lbCXBO BGCbAia CyB^GCXBGBBO ’ CC lit 
-'"'«fBG OKirCBbIG BKBIOBGBBB BCycXOBMlIBbl BpOXBB 
rn Gon^v ^‘.’mGblX KBCBOT B JlOOXO.Aiy BpB BOBpaBB.3bBO.M 

p li OAa OMiimciiBB ocxaxKa iiOAoGjibiG bkhiomcbiih naanx- 
maiOXCH BOBilOCXblO 11:111 MaCXBBIlO, X. G. BCiBUKaioxtB pcayBbxaxi.! 
OUpGAGBGBBB. ' 

J-CJB bOBUGBxpaniia pat-xBopomioro KBC:iopoAa oGvcjioBriGiia 
paCiBUTlBXGBbBOir CBOCOOBOCXblO O.lGMGllXa, XO COAGpHBniliG KBCBO- 
pOAa B MGXa:j:iG BG OBpGAe.^HGX(•B KOBUGllXpamiGl'i pacTBopoiiBbix 
BGM 3BGMCBTOB-pa(KllC:iJ|TG:iCB; DXO COAGp>KaBBG oGvcnOB.lGBO 
BO.VMIAIO KOBAGBXpamiB ])a(XBO])GB BOXO KBC:iOJ)OAa. 11 ‘ XGAl, Ba- 
CKOBbKO BOJIBO AlGXa:i:j OMBB^GB OX 0Gj)a30na BBIIIXGfl B BC.M OJx-BC.BOB 
d.jcmgbiob pac J xB( . fBxe.icM'i. Alo>b*Bo CBiiaiiTb ao BB'iro/Kubix 3Ba- 
MGBBJI KOBUGBTpaiUnO paCXBOpGB ll(B3) KBCBOpOAa B XG.M BG AIGIIGG 
JlO.iyqilXb iTa.’M, I- BbICOKIlAI COAGp/KaBBGM KIKMopOAa, GCBll Olia 
i.e OVAGX OGBOOOB.-AGBa ox n.BtGBIGBBblX B BGti OKBC.lOB OBGMGBXOB- 
pac*KBc:iBxe:iGB. 

CxClIGHb OMlimGIIIIH HBlAKOIt CTa:!!! OX BpOAVKXOB ItGaKHBli pat - 
bBC.ICBBB OOyC.lOBBGJia AlBOniMB (J)aKTO])a.MB, BO OCBOBBbbMB B3 
!Ib MacxBH BpoAVKXOB pcawmiii pacKiic.JC- 

.MBG])ai\pa, Bpil BOXOpOli OCymCCTBBHGXCH BpoUGCl- pai - 
KBCJIGBBfi. ' * 

BCKPUTIIO .Me.vniiii.!.Ma oopa30iiami(i .lai Tim irpo;ivi;TOi. j.eai;uiin 
pacKiic.T^oiiiiH 1, Iix iiaiicHeEiiin bo Bpe.Menii imocT Biiiioioe airiiMciiiio 
A.ia DBieojia j)aci;iic.-iiiTc;icii, cocraBa cu.-ianoa ,-«,xop>i;aim.x a:ie- 


MGBXbi-paGKBc:iBxe:iB, oiipGAG.icmia BopBAKa jbjcagbbb pac- 

kbc:ibxg:igb b >kbakbb .MGxa.i.i. 

riUBJb B KaMGCXBC BGCbAia rpVOOrO BpiIO.lBiKGBBH AlO'/KHO BjBl- 
Bfixb, Bxo cKOpocxb yAariGBiiB B3 /KiLXKoii cxa:ni BGjtacxBopBAibix 
B BGB OKJiCBbix coGABBOBBit Bp0B0p4B0Ba:ibBa ixBaApaxy paAnyca 
3XBX BaCXBp: HCAI KpyBBCG BaCTBUbl, XGAl C Go.’IbBIGIl eKO|)OCTblO 
OBB BOABBAiaiOXCfl Ba BOBGpXBOCXb BBBBbl HxIlABOll CXa.'lll. 

Obgbbabo, b pcayabxaxG pcaKpiiB 3 :ig- 
MGBxa-pacKuc:iBXG:iB c KiicnopoAOAi b /Kiia- 
Koii cxa:iB oGpaayioxcH .MGJibBaBOJBG Macxiinbi 
OKBC.^OB 3X0X0 O.'lGAlGBXa. XOTH 3XB OKBC.’lbl 
11 BGpaCXBOpBMbI B /KBAHOii CXanil, BO bc:jga- 
cxBiiG BGCbAia Aia:ioro paaAiGpa cnojiocxb iix 
yAariGiBiB b 3 cxanii Gvagx iiGSiiamixcribBOB , 

T. G. A«^i« OBIlBl,GBBfl CXa.BB OX BOAoGliblX 
MaCTBlI, BGoGxOABAia GG BblAGp^KKa B XGBGHBG 
BGCbAia A-3BXG:il.B0r0 BpCAlGlIlI. 

yBGnilBUXb CKOpOCXb BOAX.GAia BaCXBM, 

AlO/KBO 3a CBCT BX yKpyBBCBllH. llpil Bbl- 

AGp/KKC cxa:iB liOC.iG bbgagbbh b bgc pac- 
kbg:ibxg:igb Baoxiinu BpoAyKTOB pGaKHiiii 
paCKBG.XGBBB yK pyUBHlOXCB , lipBBGAl GXGBGlIb 
IIX yKpyBBGBBH B BGpByiO OUCpGAb 331311- 
GBX or BX cocxaBa. TcAiBcpaxypa B:iaB:ic- 
BBH OKBCBbIX BaGXBO;, BB3KOCXb CXaJiB, Bfl3- 
KOCXb CaAlliX MaCXUB;, BOpGAlGlBIlBailllC '/b*BA- 
Koi‘[ cxa:iB, iioncpxBOCXBOC BaTH/KOiiiiG iia 
xpaiiBue Bacxima — /KiiAKaii cxa.ib ii auio- 
riiG Apyriic (JiaKTopbi oKaabiBaiox cviB,ecx- 
BGBBOG BJIBBBIIC Ba BjlOACCC V K [tV 1 1 IIGIJ B B 
MacTiiii;. 

ILa JBIG. 28 BpCAGxaB.acB BjiOHGfc vKpyn- 
iiCBiiB ‘laoxiiii; GiiriiiKaTOB /Ko.iGaa, iivxg.m 
IIX Koa:icGB;GBB,iiB. -)xB bk:iiohcbiib oGiiajiy'/KeBbi b >kg.’ic 3G, jiac- 
K B C :iG U II O AI K pGAl B 1 1 G AI . 

npOUGCG KOariGGHGBUmi, BpiI BjlOBBX paiBIbTX yC.aoBUBX, Gl TC- 
CTBGBilO, BJIOXGKaGX CO 3113411X0.11.110 Go.'IblJloii CKOJIOC XblO, OC.III 
BaCTIIUbI OKBC.'lOB BaXOA«'*'t‘« B /KBAKOAI (•()< rOBBlIlI. li CBB31I C 
3TI1AI C.XOAyOX OXAIOTllXb OAHO 1100.43X011 |)ll BTHOG OOCTOBXO. I I.CXBO A-'l B 

iro.iyMGBiiB cxa.TB c BB3KI1.M GOAOjOKamiOAi b’iic;iO|)()Aa, a baigiibo: 
4GAI BblBIG paCKIIC.III TG.'II.IiaB CBOCoGbOCTI. O.'lG.MOUTa , XGAl BbllBO, 
b'aK BOKaaaiio iia jbic. 29, xGAiiiopaxyjia ii.iaB.'ieiiiiB oioic.ia oxoro 
.l.TGAlOBXa 11:111, ApyXBAlB G.XOBaAIII, XG.M AIGBGG G.'iaXOB jlllBXBI.I VC.’IO- 
BBB A’lB yiipyilBCllllB BaCXBH B BX yAa.IGBBB 113 /KlIAI'Oii CXa.'lB. 

Koa.BCCUGnuBB bhcxiib; — npoA.Vb'xOB poaKUiiii iiacKiic.ioiiiiB 
aaKOBO.Mopiia; 011 a oGyG:ioB:iciia ocrGcrBOiiBbiM cxpo.M.ioiiiiG.M 

7 / 



I’lic. 28. Koa.iccucMiuiiH 
'lacTiin cn.uiKaTob 

HxOU'aa (x3()0) 120] 
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cncTeMti K yAieiibinej.iiio iiOBepxuocTiioii OHepmu mb rnaHiiii 
pa3Ae.-,a Ht.'AKO.T era,!., co ..saemCHUj,,. a aeii oiaunuA,,, .,aci 
yKpynHeI„r"" “OBepxaocr,, aaCTMa i.pa , 

Haanor'i?”'' rpaauenTa a of,i.eMe aa.AKoii era; 

T m” r iJpn'j.iHOJi yciiTieHrifl mnKQumi qacT.m okjic.'tob ii Hia 
cjiu. TBiioM ycl^^CJIJ^n ;pjjimeniin Ha.iMu'iVH jioubinieju 
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Pile. 29. TcMneparypa JuiaB.aenuu okikmom aaeMcnTon- 
pacKiic. iiiTC'.ieii. 


: ;;r 

upyaiiuii 'iacTani.i yBe.-iii'iiiiiaeu'H. ' jia.tAiCj 

Cne;ioaaTC.'ir.ao, oiviii :ia cacT iK'no,-ii.:i()aaiMi>i :nc«oiiTon r an 
coKon pacaMC.-,„Tc.,-„.,„„i c-„oaou„oaT,„o Aioa.-ao no.a a a <'r r , 

o..-.,c.„,,A.,. ..eA,OTa.-i.-,n.io,-KnM„ 

cniaA,,, A..., pao.,„,-,a.-ai.A, j,o;,y.,e.i„n n,,; „ a ' 

;;.:n;;,eA,^acaopo;.a „e:,a,.,u.„A,o a aa,..:;:"':;::;::'",!;; 


Otii c‘pe;^t‘TBa usMCKaiibi ji nx iiciJoribayiuT b iipajxTiiKe c'ra- 
jiGBapoiniH. llaiioojieG AciiG'i'GGJiuiji npG;i,Ba]juTG;ii.iioc jjacK’JicriG- 
HllG CTa.lIl, upn KOTOpOAl HCJIOJIJb'tyiOT ariGAlCllTbl C J[GBbI(.'OKOii pai‘- 
KllCnUTGJIbliOii CIlOCoGnOCTbH), II JK'UOrib.lOBajmG KO.MII.'IGKCHblX 
pat'KiiCniiiTGJiGii K’aK lipG.'piapiiTGJibiioro, 'ran ii okojimb- 

TGJibjjoro paCKiicjiCHUfl cTariji. 

3a;piMGii iipGABapiiTGribnoi o pacKiiiTieHnFi HB.'iflGTrH cjihfkgiihg 
KO iipGJiTpamiii pacTBopGiiiioro b /Kii;ua)ii cTa:iM Kiicnopivpi, oopa- 
aonaiiiiG irpii gtom jiGrKOiKiaBKiix i'OG;i,iiiiGniiii okhc.igb .i’ig.mgmtoB' 
pacKju'jmTG.iGii, mto 6:iaroijpiiHTCTBycT OBiiipGiiiifo cra.iii ot iipo- 
;iyKTOB pGawniiii paCKiicriGintfi. 3aTG.\i, Germ ;piFi OKoii'iaTcribHoro 
pacKiRTiGiiiifi nciioni.rvyioT n.-iGAiGiiTi.i c Bi.icoKoii jiacKiicniiTGjibtioii 
cnofooiiocTbio, TO II iipii OTHOiiiToribHo niiaKoii crcnGim omiiipgiimh 
/K iiAKOii cTanii or okiicjiob .otiix anc.MCiiTOB co;iCj)/ixaiinG oKiitiibix 

HGAMGTan.’IIIMGC KIIX BK.TIOMGlIllli il TOTOBOli CTa.'lM Gnv^CT OOriGG II II MKIl .\1 . 

C;riG;toBaTG:ibii(), coapamiG ycnoniiii, u.'iaroiipnaTiTByjoiniix oo- 
paaoBaiiiifo JiGrKoibnaBKiix MacTini, iipo;iyKTOB pGaKiuui pacKiu-.'ie- 
uiin B iiponGccG KaK JipGABapiiTGrii.iioro, tbk ii OKOnMarcjibiioro 
pacKiic:iGiiiia, fibjifigtoi Ba/KiiGiiuicii 3a;piMGii iiponecca pacKMic- 
.iGiiiiH CTa:iir. 

JI.JAIGHGIIIIG MaC.Tim lipO^IVKTOB pGaKHIIII paClxlKriOlIlIH B JipO- 
PCCCG llpGABapilTGribllOro paCKIKTIGlIllfl II B;iMHill|G pGFKlIAia Iipc;i- 
BapiiTG.’ibiioro pacKiicjiGiiiiFi iia ro;iGp>KaiiiiG Kiicriopo;i,a b roTOBoii 
CTa.3ii obino ii.'iyqGiio [43], V i\iGpo;titCTaH cxajib Obiria Biiiii.iaB.TGiia 
B .’laoopaTopiioii iin;iyKii,iioiiMon BbicoKOMacTOTiroii iigbm c ociiob- 
iioii (jivTOpoBKoii. (]o;i,GpHxaiiiiG Knr.3opo;pi (oupGAC^iGiiiioG iviiiiio- 
3GMHblAl AlGTO^pjAl) B JKIi;pxOli CTa.311 26 JI (.'C;iG;i,OBauil bIX Ii;iaBOK 
uGpG;i npG;pjapiiTG.TbiibiAi pacKiic:iGniiGAi 6bi:jo iipaKTiiqocKii o;;iiiia- 
KOBbiAi u Ko.iGuajiocb OT 0,018 ;^o 0,026 npopGiiTa, 

Jlbi.iii iK'c.TCAOBaiibi c.TGAyioiuiiG BapiiaiJTbi jjpGABapmGribiioro 
paCKIIC.TGMIlH: 

I — ciiaMajia (j[)GppocMiriiiniic.\i, bbtgai (J)GppoAiaprami,GAi; 

JI — (|)GppoAiapraiinGA!, aaTCAi (jJGppocii.qiinnoAi; 

III — cii.TiiKOAiapraiinGAi (Mn ; Si - 3,0); 

JV — ciiniiKO.MajjranuGAi (Mu : Si - = 4.3); 
cii:iuKOAiaj)ioiiinGAi (Mu : Si 6,0): 

Vf — ciiriiiKOAiapraiinCAi (Mu ; Si = 7,0). 

1^. iiiJiiiiiG u[)G;i,BtipnTG.Ti.iJoro pai'ixiicjiGiiiiu iia ro;i,Gp/b'auuG 
B roTOBoii fTa.’iii JiGAiGTa.'i.iii'iGCKiix Bb-.uio'iGiiuii II ixiicnopoaa iipG’t- 
cTaiJ. iGiio B Taon, .J.iggi. wcc iipiiBG.p'iibi ;iaiiui.iG o io;iGpFKauiiu 
KIIC.'IOp();ia B .MGTaJJOG IIGpG,^ GH) ||po;iBaj)llTG.TbIIb[.M pacb'mriGMiiG.M. 

^11. J II j)ltBG,|,GUUbiX B Tao.l. O ;pilMII>lX (‘.’KVIVOT, UTO JiailOO.'IGG 

nco;iar()upiiUTubiG pG.iy;ii,TaTi,i b othouigiiiiii KauGCTBa (Ta.’iii oi.i- 
;in iio.iyiGUbi iipn JipG;i,Ba[)iiTG.ii.[ioAi |•a(•b■ll(•.•|GUlIll CTa.’iii c'lia'ia.'ia 
(})G ppocii. 1 II HiiGAi , aaTGAi (|)Gppo,Ma jira II HGAi : .t\hiiiiig pG-iv.ii/raTbi 
40CI II I Ii \ 1 III iipii 11 ()G,i,Ba piiTG.'i biioAi pai'ix'iic.'iGiiii II cTa.'iii ciia'ia.Ta 
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T a G .’1 11 H a 5 


BAiuume npodnapunu'Jbumo panuic.mnci iin cndepjicaitue 
HeMema.Kiuuech-iix u Kuc.iopodn e cma.iu 


Bapuaiir 

riptvinapii- 

Te.’ibiioro 

pacKiK'.ie- 

illlH 

,Nj n.iaB!;ii 

Co.-iepjKaiine i!iic- 
.aopo.ia iiepe;i 
npe;iBap!!TtMbntJ.M 
paciauviemieM, 

Co^L'pTh-aiiiu 

^ B cra.iii. 0 

iieMeTa.n.'iiiMec- 
mix DH.'iio'ie- 
Hiiii 

! 

j uiic.iopo.ia 


!) 

0.025 

0,0254 

0,0118 

j 

'll 

0,021 

0,0286 

0,0127 


2S 


0,0272 

0,0135 


39 

0,024 

0,0292 

0.0117 


36 

0,024 

0,0217 

0,0087 

II 

37 

0,023 

0,0179 

0.0079 


38 

0.024 

0.0180 

0,0066 


14 

0.019 

0,0173 

0,0079 


3 

0,018 

0,0170 

0,0057 


4 

0,026 

0,0160 

— 

III 

12 

0,022 

0,0194 

0,0062 


25 

0,021 

0,0190 

0,0083 


26 

0,021 

0,0190 

0,0('83 


1 

i 

0,020 

(1,01.57 i 

0,0096 


7 1 

' 1 

0,020 

0.0174 

0,0052 

IV 

21 

0.023 

0,0200 

0,0072 _ 


23 

0,023 

0,0203 

0,0105 



0,025 

0.0165 

0.01(0 


16 

0,018 1 

0,0160 

0,0057 


21 

0,023 ' 

0,0160 

0,0054 


30 

0,021 1 

0,0118 

0.0038 


31 

0.023 

0.0137 

0 . 0( 1.55 


17 

0,022 

0,0151 1 

0 , ( i( ».5( 1 

\’I 

IS 

0,019 

0,0165 j 

0.0063 


19 

0,026 

0,0163 1 

0.0074 


35 

0.035 

0.0110 1 

0,0037 


4>Gppo.MapraHii,eM, aaxeM (|)eppocjijmniie.M luiii ciiriiiKOAiaprauncM 
C OlHOinGlIIlGM B CliriaBG AIu Si, paBJIBlAr 3,J II 4,0. OuTlLMa.’lBUBlM 
CJIGAVCT UpiirUiaTb ^pG;^Bap^TG:IblIOG paCKIlCnGJlUG CliauKOMail- 
raiiAGM 0 OTuomGHiiG.M B cu:iaBG .Mil : Si, paauLLM 6 ii 7. 

13 CTa:iu bcgx iiccrie;^OBainiux unaBOK nocnc gg OKoiiMaTGrii.iio- 
ro pacKiiGrroinra f|)eppr)('jLiiii!,iic,M ii aniOMJimieM iJG.MCTa:i:riiBctKue 
BK.xiOBGiura irpeACTaBaciibi BaGTiiu,aAm iviiiiro3G.\ia, no co;i,GpH<aiHiG 
Kiic:iopo;i,a pG3KO MCJiflOTCB B aaBjiciiMocTii OT BapjiauTa pacKm- 
jiemifi. MacTiiiibi uo cocxaBv ji no pacj[pc;i;crrGiniio iix b cxa.xii o^iii- 
liaKOBbl, HO CO;^Gp/KaHHG KJJC.XOpOAa liaXOAHXCH B IJpH.MOli 3aHH- 
CIIMOCXH ox Hpo.^BapirrcHbHoro pacKuc.XGiiiiH cxa.iii, 

XapanxGp oopaayioiUHXca Hacxiin upo;i,yKXOB pGaKpiiii Hj)G,x- 
BapiiXG.XbHoro paCKiicriGinm it jix h3mgiighiig irpii BLr;i,Gp/KbG 
Hiii^^Koii cxa.xii b hobh 0Ka3a.xii pemaiomoG bhiihbuc iia co;i;Gp/j\a- 
Hiie KiiCHopo;^a (bkhiobgiiuh iviuHoacMa) b roxoBoii cxa.xH. 

llptb BbinjiaBKG cxanit b BbicoKOBacxoxiioii hgmh obiriii oxoGpa- 
iibi iipoobi MGxa.XHa b momghx bbg;^giiiih iicjinoii jiojihhh {JiGpjiocuHa- 
Ba A:ifl pacKHCHGHHH 11 3axcM liGpea Ka/KABic ;ibo Miiiiyxbi Bunoxb 
AO OKOiiBaxcHbiioro pacKiicjiGHiiH cxa.XH (|)cppot‘ir.iinuiGM it anio- 
AIHUIIGM. Ilpoobi OxGjIpa.Bll B KBapUGBblG XpyOKll. Il3 3XHX HpOO 
nyxGM anoAHoro Jix pacxBopGifiiR obi.xii Bbi;i,e;jGHbi bk.iio- 
BGHIia. 

ripit lipCABapjlXG.XbUOM paCKIlCJIGlimi (JlGppOClUXItHllC.M, 3aXG.\l 
<|)cppoMapraHneM b moaigux bbcaghiih Ao.MCHiioro ti)cppoeii:iiinii>i 
ran, Kan H0Ka3aH0 iia piic. 30, a, oopaayioxca Ha(“biiii,c'iiiibiG npcAi- 

IIG3GMOM BblCOHOAllCHGpClJbrO BaCXini,bI H liapHAy C Hll.MIl B MGIIb- 
IHCM KO.IllBGCXBC OOJIGG JxpyjJlIbIG BaCXimbI CllHlIKaXOB >Kcne3a. 

Hochgaiiiig, omcbiiaho, c AocxaxoBijo BbicoKoii CKOpocxi.io y;i,a;iHjoT- 
ca 113 Aicxanna, xaix kbk b npooo, oxoopaimoH aepea abg miiiivxi,i. 
B MO.MGHX BBGAeiiiia B MGxa:i.*i (J)Gj»poMapraiiua, oiTvxcxnyjox Kjiyii- 
ubiG Macxiinbi, a BbicoKOAiuiiepfiibiG ji{)aKxiiMGi-K-ii (Kxaioxia oo.t 
ji3AiGHeiiiiH (pile. 30, o). 1 o.’ibKo B pG3y.3i>xaxG iiotMCAyioiHGii ABy.x- 
.Miiiiyxiioii iibiAopaiKii HtiiAKoii crarm ubiaB.iaioxca apyiiubiG Ma 
fXlIUbl (pile. 30,6’), BIIC.BO KOXOpbIX C yA.lllllGllllG.M BblAGp/KKII yiU‘- 
.’iMMiinacxca. Mohxho iijioAiioriaraxb, bxo iipu nbi;i,Gp>KKG /h'liAKoii 
cxa.XH Hoi'.BG BBCAciiiia B HOG (|)G{)])o.\iapraima oojiaayioxta pacrBo- 
j)bi aaKiiGii >KGac3a a aab'iicii Mapranna, Koxo])bii‘ oiii.xaKOBbiBaioi 
oopaaoiiaBiHiiGca paiicc Bacxiinbi tiiHnKaxoB, coaAaBaa ooo.xo>ik\ 
BOKpyr iioc.xcAuiix. 

IIpii npGABapiixoribiroAi parKMuneiiiiii cHa'iarja 4)Gppo.Mapi'an- 
ij,G.M, 3aXGM (f)Gpjjocii:iiiii,iiu.\i upit BBGAGiiiiir (j)GppoAia[)raiiii,a oo|)a- 
ayioxca HGiijiaHii.ibiioii {|)opAibr cpCAUGro pa3AiG|ta Macxiinbi pacxMO- 
poB 3aKiicii /Kc;iG3a II aaixiica Aiajiraiina ii akvikmig ObpaiiiGiiiibiG 
r.706y:jii cirniiKaxoB Aiapraiina (piic. 31, a). Ifpii itoiviGAyiomeAi 
(MGpC3 ABG AtiJiiyxbi) B bg;i,giiii II ([iGppofib'iiinna oopaavioxia ubifo- 
KOAllCHCpClJblO MaCXilUbl (.‘IL'IIlKaXOB c BblCOlx'IIAl fOAGp/KainiGAl 


Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 










T ii 6 :i II u ;i 6 


)iux ua npo 6 cnuiJiu, onioOpamtux neped ee OKOiim- 


BapuaiiT npe;i- 
BapiiTCJibiioro 
pacuiicnemiH 

CocxaB ciiJiUKaxa 

SIO, 

FeO 

ilno 

1 

54,16 

16,76 

29,08 

u 

37,20 

7,55 

55,25 

III 

33,73 

8,54 

57.73 

IV 

34,74 

6,66 

58,60 

V 

31,50 

4,65 

63,85 

VI 

33,10 

5,75 

62,15 


OflniiaKODbi. Ha otom ocHOiiaiiuir MO/KHO Sbino uM jipiiiiTii k ubiBOAv, 
MTO BapjiaiiTw upeABapiiTe.ibuoro paciaicncjiiin paBHOnejiiiw. Cy- 
mecTBenHoe pas.iiique MC>K;i,y otumii BapjjaiiTaMii npeABapjixejri.- 
Horo paCKucjiOHiifi coctomt b tOx\i, uto ripii BBOjteuini b >Kii^Kyjo 
CTaJib ciiJiiiKOMapraiina c bucokum OTiromeinieM b hgm Mapraiipa 
K KpeMHjrio (6 jijiir 7) cpaay o6pa3yioTCH Kpynjiwe mouyjiu jier- 
K’oiiJiaBKux CBnuKaTOB, KOTopwe c Co.’^ibrnoii CKopocxbio y^ajiaioT- 
ca u3 CTami; laKiiM oOpasoM ji ooeciiGaiiBaeTCfi Go.iee irii3i<oo 
cG;i,ep>Kairife KIlCaopo;^a b CTanii J^ MOMejiry BBe;i,eiiiiH b jjco 
a:iiOMiujuH. 

CocxaB ciiJiiiKaxHux aaoxiiii; o;piHaKOB iic aaBirciiMO ox xoro, 
pacKJicacua Jiii npeABapiixeribno cxaab ({teppoMapraiiucM, a 3axOM 
(|)eppo(araimi[CM jian ciiaitKOAiapraiinCM, no coAOp/Kamic cirri ii- 
Kaxiiiiix Macxiin; b cxaan uepo;i, ee OKoiiyaTeribijijiM paci^iicaeiiiie.M 
3iiaMiixoabJio Hii/KG B cayaae iicnoabaoBanna irpe;i;napiixe:ib- 
tioro pacKiicaeuira Ciiaii[<oiiaprauri,a c noBbimcrnibiM oxiiojueriiieM 
B 3XO.M ciiaaBG Maprairna k Kpe.Miriiio. 3xo o5ycaonaiiBaex ii 6orice 
iiii3i^oe coAep/Kaniie neMeTaaanqccKiix BKnroMeiimi jrair laicaopo- 
Aa B roxoBoii cxaair, irpcAnapiixeabno j)aCK;[CaeiiHoir ciraiiKo- 
MaprairneM. 

riojryxHO c iiayqeiijieM npori,ec(a o6pa30BaiiiiH ir yiqDyiiiiCHna 
Macxiiii, jrpoAyKxoB pcaKpiiii JipeAnapiixeabiioi^o pacKiicaeiiiiH Gbi- 
.30 oxMexanno nr.TaBaciio rcxepoi'einroo cxpociriie oxiix Macxiin,: 
ycxaiiOBaciro iiaaiiMiie b mix xaiv iiaabiBacMbix aapa ir oooaoMKii, 
xii.MiiMeci^riii cocxan Koxopbix ripiiBOACii n xa6a. 7. 

Kan caOAyex 113 abbiiijIx xaoa. 7, cxoiiciii. ircoAiiopoAnocxn xii- 
MiiMCCi\oro cocxana Bacxiiir; oGycaoBaeiia pC/KiiM0.\r JipeABapiixcrib- 
iioi^o pacKifcaejiiiH cxaan. H raraecxae lipeABapiixcabiibix mo>kiio 
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M ^acTimaMH 0 Kcucy.^ii 4 ,iA 0 B 

flo 10% Mapraima h 90% JKejieaa. 
ceDOBononoL ® 'laCTimax ycTanOBjiGHO no BLiflejiGHB 

p oflopo^a, o 6 Hapy>KiiBaGMoro npn paCTBOpGHrm iix b 10% c 

cepw ^o sor n oca>K«GHP 
paciBopa BToro aunoHa KaTiionaMir KantpnH, b DGavjibTa' 
Hero nojiynanji, Kan uOKaaaiio na pnc. 34,5, KpiiCTanjiH^rHuc, 

BKJlloqGIillfl, BhlflGJlGHHL 
li3 npo6 CTajiii, OToOpauuw 
HepG3 flBG MHHyXBI nOCJIG BBi 

«guhh b neqb ciiJiiiKOMapraHi] 
ir nepGfl BunycKOM CTajin e 
JIGBII (BGpes 15—20 MHU. now 
npiicaAKu cnnHKOMapranpa 

UpaKTIiqeCKH OflHHaKOBtl. 

Oxn BKJiioqGHHfl npefl;cTai 

neHLi: 

a) BMcoKOflncnepcHHMii qa 
CTimaMH cyjib{j[)nflOB (puc. 35] 
co;^epwamiiiMn CBunie 50% jkg 
Pnc. 37. qacTiiBH cyjn.*nfl 08 ^x 1501 0,1 «o 1 % Map^aH^a 

^ T. G. qaCTnpaMH CyjiB^HflOl 

. >Kejie 3 a c HGsnaqjiTGnbnbLM co 

^^epn anneM b nnx cynb^m^a Mapranpa; 

Kaqi nHr''rnrT rno6ynflpnbiMn qacTnpaMn cnnnKaxoi 

Kanbpun Mapranpa ii meneaa (pnc. 36, a, 6 e) 

py>Ke/Lr,a«'’ ■« 0'3-nofl Koama) o6aa 

B " «ap^•al^^a c oaiinanoBHM coflepatamre, 

20 C rC., « "P" " ““flepmae a a-oaiac 

p.:""i,aX=“y t=Tr.:p~ HoX: 

PB. f; 

»eaelr/r,oLSTpn“a 

38 Bj) MenKOfl"oaapc„a.x Kp«cTa.-.ao; cBo 6 oA„oro Kopyafla (p„c. 

TopfromL™™fiva™P^*"''“' BB P'lB. 39, a, re- 

T„pOBa.n,B.x cppm<a';„™rCTeToM” °nZlTn"ZlZ'o 
reTeporeiiiiMx raoSyaeii fpi.c 39 ^ PB-wpo 6 aeaiia dt„x 

E7.:= 

a c4^u,on„B,x nn/oani (p.'./lg!"]). “ “ore 

S2 



KO) BKjiio«jennjT cmiiiKaTon h cii.'iii- 


Kaiuoro cxejx: 


iwaxHoro cxehvia; Me;iKo;iiicnepcBr.[e 
b'pircTa/nijj (c) CBoooAuoro Kopvqi- “ ~ PereporeimLje 'lacTiimj ns nopyu^ia ti 
;ui (X 150) ciiJiiiKaTHoro cxcKjia ( X 150); 6 _ Kopylmo- 

Bue P03UTKI1 11 ux CKOnnCBlIH B CIlBlIIiaTilOM 
eTCH.-ie (X 250); « _ re Hie niiHioMen.m 

B rio.'mpiiaoBaHiiOM cBexe (x 250) 
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iia ocHOBG aaKHcii Maprai^a - n.uiueii 2. KpoMC Toro, b iuih 
iicii .lonoii MaCTii AnarpaMMLi upcACTanjiejia ou;iacTL ?Ku^^Kllx ci 
JiiiKaTOB ;KejiG3a, KOTopwG oupaavioTCH Jipn iia;inqiiii b MGTari; 
;^0 KpGMHllB. 

Oo;iac;Ti. >Kll;^Kux cii.iiiKaTOB pa3;i,cncBa iia Tpii MacTii :ibv.m 
iipHMMM.r :i.ii„i«.Mrr, napa^iJiGJibBbiMn ocii aGcmicc. 3 t 
ACJICIIIIG UPOUBBGAGIIO C yBGTOM KirjlGTHKM lipoUGOCa pai 
KHCJiCHirn. Jocjin b vkhakvio CTa7ii. BBc;ioir raKoir komlijickciili 
pacKiicainxvn., Kixii cBniiKo.viapraiien, to o Kiic:iopoAOM, pacTBt 
peminiM b MOTajciG, Gy^yx pGariipoBaxi. KOJiii-iccTBa Mapraiin 
H KpeMiiiiH, npHMO uponopmioHajiLni.iG ooAepjKaiimo dtiix djh 
mgutub b cn:iMKOMapraimo. 13 3 tom c:ivBaG upn IGOO" Moryx oGpji 
aoaaTBCH >khakiic cuiiiKaTBi Mapraupa, ewiii OTiioiuGiiiiG Mapraim 
K KpoMiinio B cii:iaBG iiaxoAHTCfi b npcAcnax or 3 ao S Plcnoai 
aoBamiG a-'ih j)acKucjiGHiiH ciuiaBOB c Gojigg BbicoFurM it:in Go-ic 
HtraKifM coAcp>KamiOM Mapraiipa iipn xoii >kg TCMiiopaxypo npiiBo 
amt k oopaaoBanrMo JipoAVKTOB pGaKmor b tbgpaom cocTOninu. 

K-Oropi.IO BCJIGACTBirG MajJLIX CKOpOGToii AH(I)(Ijy3lIM B HIIX, IlG C.lGAYl 
paBHOBGCino c ii3MGiiGii.iGM cocTaBa cu^Eaua, ocTanyxcH n tbgpao^ 

cocTOHiimi. * 

13 oGjiac-ni A iiprr 1600° np.i ycjiOBJiii aocth>kgii.ib paBiioBccju 
npoAyixri .1 pGaiininr pacixircnGiiiia aojukiibi Glitb b ;kmak-o\i coctob 
nmr hcaif >Kc BpirnHXL bo BUMMaiinG anaBenBo OTnonicmo 
UoAliij . [,obi| n ciwaBc-pacKnc.3irTc:io, to npa rjiiaBCiiiui otho 
iricmiH MciiOG Tpcx B pGoy.xF.TaTG pacKBCjiGfiiiB GyAyT Mo^y.icnB 
M|)OAyKTr.i poaKumr b >KifAKo-TBcpAOM cocTOHiiiiH; B ncpByjo OMO 
pGAB aa CBGT 0KMc:iGniia KpeMiinn GyAyx oGpa30Bi.iBaTi.CB tbgpabk 
' laciiinBi KpoMiicacMa ii niiuib 3aT0M, jio McpG yBcviBBGjiiiB otho- 

IIHJHIIH f.oMul : [,oSl], HxHAKllG CfEJIHKaTbl. 13 oGjiacTu A XaKlJM 
oopaaoM, oopa:{yioTCB rcTCporGmibiG MacTiinbi irpoAviyroB poaKriHii 
pacKircj-iGiiiiB. ' 

Aiia.BoriiBHO oroMy b oGnacrir 8 b iiopayio oaopcAb uyAyx oGpa- 
30Bi.iBaTbCB MacTEHp.i TBGpAoii BaKHCB Aiapraima ii .-iiirnb bocjig 
CIIII-.KGIIHB aiiaweiiBB oTHoniciiHB [%Miil : [VoSi] huitkitg aa- 
cTiiHi.i cii.TMixaTOB MapraFipa. 

IvoiiuGHTpanHH pacTBopcHHoro B /KiiAicoii CTa:ii[ KiicjKjpoAa 
II xapaKiep BaBciuoiiiibix b hgm HcpacTBopiiMbix BacTiin oKaai.iBaioT 
CyBlGCTBGBIlOO BriHBHHG HB (l>H3IlBGCFni G Xa paFxTG[JlICTFIFxF[ >F{IFAKOii 
F.ia.FiF ii jia iipoFi;cccFj CTa.TOBapGiFFFJF. Bobcg tof’o, FiGKOTopFjFG xa- 
pafxTGpiFCTlHxir /FiHAF^oii cxanir FIOMTII FtpBMO CBFFaaFFbl CO CFFOiicT- 
Ba.NFFr j^oTOBoir CTa:iii. 

Ij IvaBGClFlG llpiFMOpa MO>FxlIO VKaBaTt. XOTFF GfJ lia yCTailOBJJCil- 
M\IO CBB3b MG'/BAy MOFIGpXFIOCTllbIM F laTB/FxG FI IICM paCTIFO|)OB JKG.BO- 
•«a ir MapiAiFFF^a fi coAcp-aiaiiMGM it onix pacrnopax TpGTboi'o 
ixoXFUoiicMTa Kiic.TopoAa, ii:iir, Gbitb mowu't, Go.bgg tobho — 
liajiii'FiiGM pacTFFojFOB 3aFxFFCM >KG:iG3a IF .iaKiFcii iiapi'aFma [44]. 
86 


KaK npGACTaBJlGlFO Fia pIIC. 43 , FIOBGpXFlOCXUOG liaTH>F\CFIIFG pac- 
TBopoB H<GjiG3a H MapraFipa kobcGjigtcb b iDHpoititx iipGAejiax 
B 3aBHCHM0CTH OT KOllFF,eFlTpaFi;iIIt Mapi^aFIHa. Ho MO>KFFO yXBGp- 
WAaTb TaiOKC KaniiqilG aaBIIClFMOCTB MOKAy UOBGpXHOCTFlblM ua- 
TH>KGF11TGM 3TIIX paCTBOpOB IF COAepwaiUIGM B IIIIX KIFCJFOpOAa. 

B CBOe BpGMH GbIJIO BbIBBJFGlIO BailHFlIIG paCKHCBGHIIB HB >F^IIA- 
KOTGKyqGCTb CTajiii II CAOJiaHa noobiTKa yCTaFFOBiiTb CBfl 3 b mokav 
/KI lAKOTGKyrCCTbFO H CBOliCTBaMU rOTOBOil CTa.BII [ 45 ]. 


(p dun/cM 



Pile. 43. lIouepxiiocTHoe iiaTnMteuiie >ncJie30-MaprauneBijx pacn/raaoB [44 | 
H p e c T H }« II — noDepxHOCTHoe HaTHjKenne; t o q k a — conepmaaiie nac.iopo.T.i 


Hpii oFipcAcaGiimi jKBAKOTGKy'FGCTH U-oGpa3Fioii IipoGoii FIpFI 
BFjn.TaBFxG CTa:iii b MapToiioBCi-iori ncBH 6 huio ycTaiiouBGiio, mto 
' aniAKOTGixyiGCTi. aaBiicirr or coexaBa iicno:ii.3yGMF.Fx a- 3« pacixiic- 
nciiiiH ciFjiaitoB It ox uopBAKa BBOACJiim iix it cxaBb. l3F.ijia bbibb- 
neiia IF CBB3F. MOI^AV >KiFAKOTGKyqGCTbio cxa.iit IF FiajiiiqnG.M b iieii 
xaHitx HopoKfjB, b'aK paccjioii if rnri([)GpHF.ij'i ii 3 :io.m. 

I3 o:igg FiiF3i<aB /FFiiAitoxci^yqocxb — ox 150 ao 50 mm — Gujia 
oGitapyHcoiia iipir pacKiic.qGitiFit cTajiii ciiaqa.'ia ([)cppociT;iimiiG.M, 
a 3atG.\i ({)oppo.\ia praiinGM. jrKnAKOTGKyqt'CTi. cTa:iii, pacixiicjiGHiioii 
(•ai:iitK0.\iapi\iiin0M, GF.i.qa b npGAo:tax\)T 180 ao 100 mm. 

Bo FICGX licc.qcAOFtaiiFibix naaitbax 'auiAKOTGKyqecTi. lioiiinb-a- 
aacb nocric bboaojiiib ([teppoxpoMa, no ii b . 3 xom cjiyqao aGcoriioTiii.re 
3HaqGlIMB /KIFAKOTGTxyqGCTIF CTaJIII, paCKIICBGllHOil CIIJIMKOMapTail- 
AGM, GFjIJIII BI.ItlIG, BGM CTaJIlI, paCKIIC.qGlIIIoit ([)G|)pOCIi:HIIi;iU'M 
H ({)o p p o M a I ) ra 1 1 nG.\i . 
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Paccjioii 11 minjiepjiuii ii 3 :iom oijjiu uGjiapy>Keiiu n crajiii, 
/Kii;i,KOTeKyMecTh Koxopoii Gwria h i;ipc;i,eriax ox 115 ao 50 mm. 
H CTa.Tij c 6o:iec nucoKoii /KiiAKoroKyMecxhio axir nopoKii oxcyx- 
CTii()ua:ni. 

xVIo>Kiio iipiiaiiaxb, mto cmi>KCiiiic /KiiAKoxcKYHecxii a iianocx- 
Jioii Aiepc cBfiaauo c noubiiLiuiiiiCAi bhskocxii cxa:iii. Ec:m dxo xan, 

rii|l>K(Miuo /KllAKOXCKyieCTIl BbI3L!BacX 3aM0;i,:iC'lll!C OBSUU,ejJIIH 
CTa:iir ox iicpacxBopirMux n iioii Bacxiiii,. lIoBi.mjeniic bubkocxii cxa- 
Jiii BaTpYAiiMCT Koa.it'cuciinino Macxiin ii iix ynpyuiicmio. 

TaKiiM oupaaoM, ecnii b poBynbraxo pacKiicrieiiiifi iioBbiiijacriB 
>Kirji,KoxeKy«JccTb cxa;iii, to coBAaioxoa OvTaroiipiiaxiibio vcaoBiin 
OMHinejiiiB CTa.Bii ox JIJIOAVKXOB peaKiuiu pacKiic:ieiiiiH, x. o. 
B Go^ibiiieii oxoiiLMiii oGeciio'icuo iiojiyBCuiie cxa:iii c jiiibkiim co- 
AC‘pH<aiiiieAi KiicjioiioAa (okijciii>ix iieMOxarijiu'icCKiix BK:iioqeBHu). 

CxcMiOMb 3arpB3HC'MiiB roxoBoii CTa;iii noML'xa.Bnii'iocBMAiii nKnio- 
MciiiinMii, pasy.MocTCB, 3aBiicux ii ox KoiioBHoro pacKuc:rieiiiiH cxa- 
:iii. 13 c:iyMaB upHAUMiciiiiH ajih Koiicuioro pacKiicnciiim cxa’iii 
ajiiOMiiiiiia oniiciibio BacTiinbi, oGiiapy>KiiBac‘Mbic 3axe.M b CTa;!n, 
lie BcerAa fuuiHioxcH MacxiiuaAiii rjumoBeMa. lljm koiigmiiom jiac- 
Kiicjiciiiiii ajiio.M niiiieAi cocxau oG|)a3yioiB,iiX(;B uKiiciibix aacTiin 
Baimciix ox KOni.i,cjixpanim paCTBopoiiiioro b cxanii KiicnopoAa, 
iianiiMiiM B iicii BBBOiiioiuibix BacTiin if IIX cocxaita ii Ko-TiiviocxBa 
iiBCAeimoro aniOMiniiiB. |[pir cooTBexcxByioincM coo xiioiiieujm 
MOKAy Konneiixpauiieii pacxBoptMinoro b cxarrif Kiic:iopo;i,a ii a:iio- 
Miiiiiifi 11 coAL'p/Ka II iioAi 11 cocxaBOM JiepaCTBopoiiiibix it cxa.iii 
oKiiCBbix Bacxiin; b pe3y:ibxaxc kohobiioi'o |)acK-iicncfmH bo 3 .\b)>k- 
110 oGpa30Baiiiio ciiAiiKaxoB cao'/Kiiofo cocxaiia c aoboabiio iiiib- 
b'oii xeMiiepaxy poif HAaBAciiim. 

IlcfioAbBoiiaiiiio anoMCiixoB c nr.icoKoii pacKiicjiirrOAbnoii ciio- 

COUllOCXI.IO, HO BXOAfllHllX B COCXait KO.Mlineb'CllLIX CIJAaiiOB, lICMOAb- 
aycMbix A-'ifi Koiie'iiioro pacKiicjiLMiiiH [(‘iiauKOKaribumi, anioMii- 
mn'i— .MapraiB'ii- K|)t‘M!!!!!i (AxMS), i.-poMHiiii — Aiapi’aiK’ii, — ixari 1.11,11 ii 
(KMlv) 11 Ap.J, ii[)ii iiaA-'ie/KaincM cocxaiic .oxiix komii, icMvciibix 
pacKiicaiixcAt'ii oGeciie'iiiBac'x iionyBOiuie [lacKiuTK'Hiioil cxa.’iii c 
jiii3Kii.\i ('()Aep>Kaiiiio.M B iicii ii('Mexa:j.AiiMecb-ii.v BKviio'u'iiiiii . 

C. If. ro.’iyGcn l-K)] iicc.u‘AOBa:i bjiiibhik' oiaiii'iaTe.Abiioro pac- 
KllC.ieilIIfl CXaAlI (|)C*p[)OClIAllH,II0.M If aAlOMlIlllU'M 11 KO.Mli:i('b’(flbl.\I 
pacKifcaiixoA(\M A.MS. OAiionpoMoiiiio c oxji.m Gi.i.ia irocTaB.reiia 3.1 
Aaaa ni.mmixf. B.Aiiffiiiie .MC'xoAa iipoiiBiioACTHa i\.MS iia ])('3\’. 1 i.xm i>i 
pacKMicAoiiiin cxa.’iii, 

KoAiiiACKCHbiff pacKiic.iHxeai. Gi.i.x 111.111,1011,1011 11 OAiioijiaBiioii 
(|) 0 |)|)ociiAaiifioi! iiiaxTiioii iit'an 113 Mapraiinoitoii [t\Ai>r, Gob’cina, 
KMiapAiixa , >Kt'.T(' 3 iioii cipyiKKH Ji Apeiieciioro yivisi; iio.’iyHoii bik'- 
iieniibiM chocoGo.m iia MapraiincBoii p>Abi, lAiapuiixa, •/ico.'tcaiioii 
oKa.iiiiibf, Ka,rii(Mioii (•i'Aiix|)bi 11 aAio.Muiiiifi: cAo.iaii mctoao.m cibiaii- 
ACifffH B Bi.icoKuMacxoxiioii iie'iif 113 yiviopoAiK-Toi 0 <|R'jipoMapraiiua. 
S8 


45% (|)eppociiAiii.i,iia, KycKOBoro aAiOMiriiiifi 11 >KCA03iioii Bbi" 
CCMKH. KpOMO 3XOPO, JICUOAI.30BaAff AMS, HOHy aeifUbUI B 3aBOA“ 
CKiix yc.AOBiiBX uyxc.M cnAaBAeiiiia b a^'tobou ne>iii. Xii.MiiMCCKiiri 
cocxaB A^NIS, iicfiOAbBOBafiiiopo A•^H pacKHCACiiTifi cxa.Atr, npii- 
BGAeii D xaG.A. 8. 

T a 0 a II u a 8 


XuMUHecKuii cocmae AM8, ucno.ibaoeamiopo d.t.n oKOjmame.iuio.’o 
pacKuc/ieniui cniajiu 


Mctoh noay'iLMiiiH oiijiaua 

K-. 

CoaepjKamie. % 

C 

JIn 

Si 

A1 

p 1 S 

1 

BtinjiaBKa b uiaxTiiou 

BG'Hl 

1 

3 

3,58 

2(5,75 

25,75 

25,19 

12,61 

12,80 

13,23 

5,3o 

5,51 

5,72 

0,42 

0,013 

BffCfje'nioii 

1 

0,21 

22,2.^! 

•15,45 

5,40 

0,28 

0,019 

CriaaBaenHC b bmcoko- 
'lacTOTHoii riG'iH 

J 

2 

1,77 

1,8G 

23,29 

27,5(5 

1 

19,11 

12,73 

5,67 

5,82 

0,25 

0,24 

0,015 

0,014 

CnJiaBacHiiG b ayroBoji 

BG'Hl 

1 


11,19 

19,82 

4,28 

- 

- 


f l(•(•.’leAyeMa^^ cxa:ii, Gr.baa Bbiib’iaiiaena b iiiiAyK'niioiinoii Bf.ico- 
KoMacToTiiuii lie'll! o.Mb-ocxbio 10 c MarueaiiToBi.i.M tiuvicai. 

liUBcex iiaaBKax AMS bboah:iii mb pacMCxa 600 3 aaio.Miiiiiiff iia xoii- 
iiy CTa:iM. Oaho naaBb-a Gbi.ia pacKiicAeBa (J)eppo.Mai)i'a][ne.M, ({lep- 
pociiAiiuiie.M 11 a.iiOAiiiiiiicM. flocne BBeACHiia ii exani. AMS Jiajiiiy 
iii.iAop/b'iiBajiii Gcb xoixa b xcieifiio A'A'^ Miiiiyx. 

X iiMii'iccKiiii cocxaB CTa:iii, pacKiic.ieiiiioii |)a3aii'iiibi.Mii copxa- 
.\iii .VMS, Ji|tiiBeAeH b xaG.i. 0. 

(1 JicAJ.io BbiHitjieiiiin BAiifiiiiifi ])aeKiic:ieiiii}i iia Aiexaiiit'iecixiie 
t-BoiicTBa cxa:ifi Gbi:ia oii|iOAc:icifa co yAapiiafi BHBbocTb ua iionc- 
pe'iiibix II iipuAOAi.fibix oopaBffax, c aanii.iOM xiiiia Mcfiaa.-e na 
b'ufipe nil Ilf MuiHiiocxi.io .30 fuwi. Pc.By.Bbxaxbi oiipeAeAeuiui ii|)fi- 
HcAeiibi B xaG.f. 10. 

fiaK (MeA\'ex jib ii])iiiieAeiiHbix b xaG.i. 10 AeuJibix, rioiiii>Keif- 
iioi’f yAapiioii bh.jkocij.io AapaKxe|)iiByCTCfi cxaAb, j)ac;Kiic. lefjJiaH 
.VMS, iio.ix 'leniii.iM jiyxoM cjj.jaji.ieuiiH b Ayi eBoii ficiii (napiiaiiT /), 
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Ta6jiiiii;a 9 


XuMunecKuu cocmae cmajiu 




Teinnepa- 
Typa cxaau 
nepefl bu- 
riyCKOM H3 
iiemi, ’C 


CoHepJKaHHe, % 


Coaepwa- 

BapuaHT 

paciuicjieHiin 

As 

lu'iae- 

HIl 

c 

Ain 

SI 

P 

s 

BBe KUCJIO- 
pona 

B GTaaii 
nepea 
pacKucae- 

HHCM, % 

I . AMS naroTOB- 
:iCH nyxeM cnnaB- 
acnuH B ayroBoii 
ne'in; 

1 

1630 

0,29 

0,56 

0,11 

0,016 

0,026 

— 

Mn : Si ; A1 = 

2 

1635 

0,29 

0,74 

0,10 

0,017 

0,016 

— 

= 3 : 5:1 

3 

1600 

0,27 

0,69 

0,09 

0,016 

0,013 

- 

II . AMS noayaeEi 
cnjiasaeBiieM b 
nnayKqiiOHHoii 
neaii; 

4 

1620 

0,21 

0,61 

0,16 

0,020 

0,023 

0,0225 

1! 

c/5 

a 

5 

1630 

0,26 

0,69 

0,18 

0,017 

0,021 

0,0276 

= 4 : 3:1 

6 

1635 

0,24 

0,67 

0,17 

0,017 

0,016 

0,0290 


7 

1615 

0,18 

0,35 

0,16 

0,018 

0,020 

0,0183 

III . AMS noay'iOH 
BeeneBHhi.\i moto- 

IEOm; 

Mn : Si : Al = ^ 

8 

1680 

0,20 

0,50 

0,11 

0,019 

0,019 

0,0300 

9 

1675 

0,21 

0,56 

0,10 

0,021 

0,016 

0,0342 

= 4 : 3:1 

10 

1655 

0,22 

0,59 

0,11 

0,018 

0,018 

0,0269 

IV. AMS BunaaB- 
ricii B uiaxTnoii 

11 

1700 

0,23 

0,57 

0,17 

0,020 

0,022 

0,0361 

uean; Mn:Si:Al= 

12 

1690 

0,21 

0,51 

0,15 

0,020 

0,023 

0,0283 

= 4 : 2:1 

13 

1640 

0,22 

0,62 

0,16 

0,022 

0,017 

0,0219 

V . AMS iioayMeu 
criaaBaeHne.M b 
HuayKrEBOHHoii 
rie'iii; 

-Mn : Si : Al = 

15 

1620 

0,22 

0,70 

0,18 

0,023 

0,023 

0,080 

= 4 : 2:1 

16 

1660 

0,22 

0,65 

0,16 

0,023 

0,018 

0,0302 

VI. Pa3;Ee:ibuoe 
pacKiic.xenne 
^eppOMaprauaeM, 
i|eppocnanaue.\i 
n a.TK)MiinTie.M 

90 

14 

1650 

0,22 

0,46 

0,15 

0,018 

0,021 

0,0291 


TaG . nni^a 10 


ydapnaJi ensKOCfrtb cniajiu, e k8m/c.h^ 


BapiiaiiT 

pacKucnenim 

iiJiaBKii 

OOpaanu 

iipoaojibiiue 

nonepeanue 


1 

10,91 

1 1 , 52 

I 

2 

15,79 

15,54 


3 

13,32 

13,30 


4 

18,10 

17,72 

11 

5 

18,23 

17,42 


6 

13,53 

17,32 


7 

21,02 

21,78 


8 

18,55 

18,90 

HI 

9 

19,67 

19, .30 


10 

18,07 

18,59 


11 

14,09 

13,38 

IV 

12 

10,85 

15,21 


13 

16,83 

17,48 

V 

15 

19,87 

18,89 


16 

19,. 50 

19,41 

VI 

14 

j 17,60 

1 15,03 


II pacKiicjieuiiaii |)ar{;ic:iLH0 ({loppoMaprairucM, (|>ej)pocnji iiuiiom m 
ajTioMiiHiieM (napnaiiT VI), 

lljiii oncuKO liJiiiHHiiH MCTo;i;a pacKucncuMsi jia y;iapiiyio nnaiajf.rf. 
CTaaii GijIjio yiTL'iio n DJinniiiio parjMC[)a '5C[)iia. PaaMCjp aopna oi.j.i 
onpoflcjiCH B CTa:iir, aaKarioiiiKBi c 880 — 000" b bo;p‘. (^Ta:ri. acfx 
QjiaBOK, aa i[CEt:iioBOnne.\i Al; 11, 12 a 18, xa paKTOpii.'jyo'iCa o^mo 
poAUMM pasMcpoM Bopiia (As 7 ii 8), x. ('. cTa:ii. Me.iKBBopinici far. 
CxaBEj iiBauoK A" 11, 12 n 18 r)f):icc E{[)yEiEEo:i(*pijncTaB, paaMCf) 
aepiia ucoAiiop(E;pEE.iii (A!: 2 — 0, 4 — 7 n 4 Oj; btiim .\Kr/ivEio ooian:- 
hhtej noiiEiw^CEEEiyio y;^apllylo bei;5I\octij cxa.Eii aiux EiriaEBEEx, pac- 
Klicacilll£.ix AMS, BLEIJ.iaHrECIEIELlM B EEiaXTlIoiE JieilEE. 

onCEiKii CTcritMiii aarfJBBJieiiiiB cxa.iii EEOML*Ta;r.iiiB{‘f;i;rE.\iii 
BEiniOBeuiuEAiii oiiii r)E.E:Eii BlJt;^c^I(‘IEE.E B [)(‘BynE.i a XL* aii(Ep,jioro 
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pacTHopoi.im cranii. B Ka.ieCTi.e o.-ich-Tpo.-niTa u,.,.-, .iciio.’lb 30 i)a,i pac- 

>K;;:.ii'3;rFcro:"7Sl°io/oNaa^^ 

7 "S .Sr'-'"' pacraopoM KAILS’ 

m,,?. nn'^-r 'n>fi "arpaaa aa S0= c noc.aeayio- 

M«opoar •■‘'•yoii.ici Maprai.na ncpoKucuo 

Moc.-ic uoaoOiioro paapymcriiin Kapfliiaoii ocraTOK iiCMCTaTnii- 
cciaix BicioMoiinii OT,l),mbTpoi>,,,Ba,-m, npoMunaaa, upoKajitioann 
: “CpaaOM coaop>K’a„,'.o „CMCTa™ 

i ■ - „ n a. ® llpoh-ajiCiinbiii ocafloit o 0 pa 6 aTi.i- 

aa.iii j, naaTiiiioBOM Mrno n.iaaiiKonoii Kirc.-roToii c ;(o 6 ai)F;oir i.e- 
'.ho.ai,.<ii.v Hauo.ar, ccpiioii itircaoTu it iipoitariMiia.’iii ciioiia ao 
ooTonuiioro noca; no paauacTi, „eco„ .-'a " nocno « 8 pa 6 ona; 
upcso.-innii coaopiKaniio Kpc.Miicac.«a n cM.™,.aTax. BarCM ocaaon 
Ll kn KOimCMITpitponajlHOli CO.IHMOH K»C:i(,Toii 

a ({FiijiiaTpe npoMr.ina.’i.r, oao:iM:ni, itpoKananaji.r ir B3i3cm..aarrM 
llpiiuiiMarni, H'to uo:ryMGjmf.iii iip.i otom ocbaok cjicavct OTiiocrni. 

K n.[rir[Ho:iHM cpe;u[ Br.iAc:ioniiia[x Bicnoyciiirii, a okhc.^i.i, oCjia|)v- 
^KiiBacMiiiG B ([)ii:i..TpaTc,- K coe;urHCiinriM, Bxo,iB,nnAF b cocraB 
(• 1 1 jii r H’ a 'f 1 1 i>i X Biar 10 B C'i 1 1 1 ii . 

CoAcp/Kainro n cxann Fio.MOTajijruMCCKnx nK.Tioat'iiiiii n cocraB 
ifoc.^cAinux npiiBC';i;eni.i b raGji. 11. 

.JaHni.ie raG;:. 11 ciiirAOTOjir.cTByioT, qro mcto,i ii:{roTnn:ioiiu}r 
.\.Ub ir ero cocran no OKaawnaFOT cyi4ocTBeHJioro Bniifinnfl jia cro- 
iiciit. aarpaaiieiiiia craa.r iiCMc>Ta:ia.i.fecKiiMii BKJnoMoiinfi.Mii Hr 
aaBiiciiT co,ie[)>Kaiiirc ]iOMeTa.r.7n.iocKiTx BK7tio«iejiin-r n roroaoii 
CTa.^|[ i[ OTCo;^c'pa(allIIH Kuc;iopo;ui b >Ki;r;iKoii crarrir jieneroo oar 
kucjigiiiiom. ' ' 

CocraB MO.MGra.rrrimGCKox im:uo^wnmi aaBiic.ir or aFia-ionini 
OTKonio.r.m Mn : Sin AMS. CoAGpw.a.niG juunnG.r.r bo BK.ToMGi.o- 
I'acio.c.iGin.oii AMS c OTno.riG,...G.M 
- Si, paBiiMM 2 (b.mbbkii A!: 11, 12, 12, 15, IG). bmibg mg.m 
BO nKriro'iGiiMHx, ni.r;uxiciiHi.i v iia cra.'iii c ooriGO jiiiBKiru oriioitic 
irifGM Mo : Si b cii.iaBo. 

Ccri'crBoirno, rnoiKGuiiG C();M'|)VKamrf[ b rir.’iaBG KpG.MiiiiB no- 
Bi.nnaor ,ionio Kircnopo.m, CBHBi.maG.Moro Go:i('g ciini.iitnr iFacKnc- 
.iMTGncM — anio.MiniiiGAr. ‘ 

iranooneo im.icoicog co;u>p/i;aiiBG iic.MGrarLiii'iPcinrv bixiiobg- 
iMMi oonapyaioiLo i, ora.-iii, paiKiicnc.iiiioa paaaivii.no (lioppoMar,. 
lanno.M, (|tGppocii. 7 nnnoM ii a.noMnimvM. ^ <1 - i 

PGBy;n.rar[.[ oirpG;uvi(Biini xBMiim'CKoin cocraBa nGMcrar iii 
•IGCKIIX BK.no'KMiiiii, Bj.r;to.fG 1111 BIX 11.5 cra.-iii, pacK-iicnoniioii AMS, 


vr oo cc 

cc O oc 
ro CO ro 


I I I 


I I I 


c; ^ 

‘i 


r fo' co" 


CO 

— " i-" o" N? 


ro L,-: o t 

cT c" cT : 


CD lO O O _ _ _ 

00 CO C5 CO 


S 7 S 

O vf CO 


CO O I'- 
I- C5 O 

co" — " oT 


C 5 CO — ~ "i CO c; 
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o CO 
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— ' 1.0 
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uoKastiBaioT, mo brjiio^ciiuh npeACTaujiGiiM rauuucjiLio c BectMa 
blicokiim coAepwaiirieM b ncit iMiriioacMa n crmiiKaTaMn, TaKB<e 
ooramMU rjimioaoMOM. 

PeayjiBTaTLi To.^bKo bto ii 3 jio>Kciiiioro liccncAOBajiiia oupOBen- 
raioT Macro BbiCKa 3 BiBaeMi.ie yTBCp/KAeiiirH o tom, mto DpuMeiieiiue 
TaKoro KOMuncKCnoro pacKHCJiiiTejia, nan AMS, ue AOCTiiraer 
AOJiir, TaK Kan upii otom ocHOBiiyio pojib pacKncjiriTejin BwriOMunPT 
a^iiOMBHiiii ii MTO Apyrjie ojiGMCMiTbi-paCKiicjuiTejiii bomtii ho npir- 
HiiMaioT yMacTiifi b ]B)CKncjjejiuir. Oto hc Tan. flpri iiCBOBbaoBaiinu 
A 1 c 5 , KojieMBO, oopaayjoTCfi MaCTiiAbi c bbicokum conep- 

WaHIIGM B nOCJIGAUGii OKirCJI arnOMKHIIH, ho KpOMG 3 T 0 ro B sm- 
MUTGJIbflOM KOJIHMGCTBG oCpaSyiOTCH H MaCTIIAbI ClIJIlfKaTOB C TGM- 
ucpaTypoM njiaBHCiHHi Gohgg hhskoh, mgm TGMnopaTypa njiaBjiG- 
HiJH nrnniiGJiii, a tgm Gojigg rHiiH 03 GMa. 


T a G ji H a a J 2 


Bjiunnue pacKucnenun ua McudKomeKyuecmb cmajiu, (fiopMv 
u codepManue ueMemajiAUHecKux eKjnoneHuu e cniajiu 


Craat pacnucjiCHa 

HxuflKOTeKyqecTi 

XapaKTepiiCTima 'lacrim 

EieMCTaajiB'tecKHX BKJiio'ieHiif 

CoaepiHanne 
j neMeTaJinimecKiix 
BKJHO'ieillin, % 

'C 

MM 

©eppocnaimncM, 
sareM ^eppoMap- 
raepeM 

1600 

1660 

1750 

1750 

1800 

112 

110 

110 

116 

130 

Cpcflnero passiepa. 
Mnoro ocTpoyroJipHux 
MacTirq 

0 , 0863 — 0,0827 

(BoppoMapranuGAt, 
aaTGM 4>Gppo- 
CHJiHijneM 

1480 

i 520 

1600 

1700 

1800 

1800 

0 

50 

97 

200 

175 

233 

B OCBOBUOM KpynHhIO, 
Kpyr.iue 

0 , 0428 — 0,051 6 _ 

KMK } 

1520 

1520 

1520 

0 

115 

150 

Ki))'nnije, ivioov.'iHp- I 

nr.ie ^ 1 

0 , 0170 — 0,0130 

A.^lOMIIu^Ie.M 

1500 

1500 

1600 

1600 

0 

50 

128 

140 

OcTpoyrojjBHiJc. Pac- 
iiOJionemj 6eciiopn;^o'i- 

Bo. HaG.MiOAaiOTCfl ckoh- 

.Teana MacTurj 

0,0470 
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[locaGAlieG o6CTOHTGHbCTBO SHaPOnpirriTOTByCT OMHIUCHIIIO >KIIA“ 
Kuii cTajm ot npoAyKTOB pGaKAiiii pacKHCjiGiiiiH, 

JijItlHHIIG COCTaBa COwiaBOB, npHMGHflGMblX paCKUCJlCHIlH 

CTajur, nopHAKa hx bboaohiih b MCraHJi h TOMnGpaTypi.i CTajui 
B iMOMGHT GG paCKlICHCJIHH Ha H<HAKOTGKyMGCTb CTa.MH JIB (|)0pMy 
MacTHn; ir HCMCTajiHiiMGCHirx bkhiomciuih h nx coAop/Kaiinc b yrwio- 
poAMCToii CTanii 6biH0 iisyMGno hoa pyKonoACTBOM A. (U. fl)uHHn- 
JlOBa [191. ,HjIH OnpeACHGllHK JKllAKOTGKyMOCTII HCU0:fb30BaJIll 
U-o6pa3Hyio upoCy. TGMnopaTypy hchakoh CTanri uaMcpHnir TGp- 
MOnapOlI IIOrpy>KGllHfl. B KaMCCTBC paCKHC.MIITGHCii nCHOJlbSO- 

Bajin 75% (t)GppocirjiiiHnii, (l)GppoMapraiiCH, KMK (13% Mii, 
69,9% Si n 15,50% Ca) ir ajiiOMiiHiiii. 

PcayjibTaTbi dtiix onpoACHCirnii irpiiBGAeiibi b TaG:i. 12. 

KaK BHAHO, lianCojICG BbICOKOG COACp>KaHHC JICMGTa.MJIHMGCKHX 
BKjJioMGHnii o6iiapy?KGiio b CTajui, pacKiicjiGifuoii cJ[)GppocHjiHmi- 
GM, 3aTGM (j[)GppoMapraHii;GM, J1 uaiiGojiGG hjibkoc, — pacKirCHCji- 
HOj'i KMK. >KiiAKOTGKyMGCTb CTajiJi B iipGAcjiax rpynnbi hjibboh 
OTA e.Mbiibix BapjiaiiTOB pacKHCnciiiiH, kohgmho, saBiicjiT or tgmuc- 
paTypbi, HO CTajib, pacKucjiGiinaH KMK, Aa>KG nprr OTuociiTG.Mbjio 
jiir3Koii TGMHcpaTypG oGjiaAaGT aobojibho BbicoKoii huiakotckv- 
MCCTblO. 

UJopMa MaCTITH HGMCTaH.MHMGCKHX BK:iiOMGHHn, KOTOpaH oGyCHOB- 
jiGua TGMnGpaTypoii njiaBJiGiirifl oSpaayiounrixcH npii pacKHC.TCjiiiu 
OKHCHbix coGABJieiinn, OKaSbiBaoT BjiiianriG iia HiiiAKOTGKyMGCTb 
CTajlII M B KOHGMHOM CMGTG HB CTGHGllb 3arpH3ilGHHH CTajHI JlO.MC- 
ra JIJIHMGCKHMH BKJIIOMGHHHMH . 

BjiaroTBOpHOG bhuhhmg npiiMGBOriim K0^r^HGKCHbIx pacKnc- 
HHTGJIGli iia pG3yjibTaTbi KaK iipGABapiiTCJibiioro, TaK II OKOllMa- 
TCJibiioro paCKiicjiGima TpcSycT paciniipGHUH iiccHGAOBaHirii CHCHbio 
ycTaiioBHGHiiH B nepBvio OMcpcAb OHTJiMa.MbHoro cocTaria komji.mgkc- 
HblX paCKHCHHTGHOlI It MOTOAOB IIX IJp0113BOACTBa. 

Hco6xoABMOCTb pacmnpcHHH npiiMeiiciuiH KOMu.MCKCiibix pac- 
KHCHiiTGjrcii Gbi.aa npiiajiaiia clac b 1933 r. iia IlcpBOM BcGCOioa- 
JIOM CT.C3AC HO KaMCCTBGiniblM CTa.MHM, HO CHCAyCT TipHSIiaTb, MTO 
HbiHG 06 t.GM HpOH3BOACTBa KO.MHHGKCHblX paCKIlC.MUTCHoii AaVlCKO 
HO COOTBOTCTByGT BOapOCHIOMy HpOH3BOACTBy CTaHH B CTIHUIC. 
ilGllOpMaribllblM C.MGAyCT HpH3HaTb HOHOHICHHG, Hpil KOTOpOM 
Hp()I13BOACTBO TaKHX KOMH.MOKCHLIX paCKHCJlHTG.’JGii, KHK AMS 
H KMh, AO ciix Hopiio opraiHiaoBaiio iia (|)Gppocrr:iaBHbix aanoAax. 

3 a K n 10 M G H H G 

rfO.MyMCJlHG CTa.MH C IIHSKHM COAGp/KajlHO.M KIICJIOpOAa 3aBHCHT 
HG TO.MbKO OT paCKHC.MHTGHblloii CHOCOO'HOCTII 3HGMGJlTOB-paCKHC.MII- 
TG.MCii, HO H OT TOl'O, HaCI\OHbKO HO.MHO OMHiH,CHa /KHAKaH CTa.Mb OT 
MaCTHH npOAyKTOB poakllHii paCKHC.MClIIIH. 
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4a.ou;.ix BWC0KO.1 pacKuc.r.rTo.n.uoii cnocoSHOCTB^ xan^K^o; 
• >iurcH BLicoivon TeMiiopaiypun ujiaBjiemiH, to iioobbok bbc' 
. n paCKBCEBTc.^eu ee ncnoxEBaoBarEMe KOMaAci.CE.Eix pfc riiw 
-It IE 4-^H ^pc;^BaplETc^^LJ,ol^o pacKncrici.nB crajiit bmoiot Domain 
BJimimio B OTiiomeimii uo.tvboiiiib e ra an r Afrr.TrT* Pt^inaioEi 

^Ka„;,e,. ,.,c.-,opo;>a ::;:o;aLr; 

b.-iaiuapaainoo njiaanuo OKaaijuaur upuj.oHouHe Koa, .a 
nu.v paciuic.-iiiTencii ii OKoii'iuTojibiioro pacKiicnojiua cia-i 
h cocrau uoaoGaa.x Ko.a,K-,CKCMUx pacbaci .TcaerDxrnT t 

-MeHTL, c .mooao,, pac..'„c.-,„Te.-,b,.oii cuacooaoerb™ 

l-.im.Mainic iiccjieaonaicvjoii ,(o;ijkiio Bi.irL npiiinJ-iCEio k inva 
ino nponoicou oopaaouaaim n )KitflKoii ara.-iu aacTim upoiviiTi 

Apyn..zr;a 


/' .1 a 0 a r 

llOBTOPIlOE OKHCJJEIIME CTA.IIl 


Co;^ep>^^allllo pacTBopomioro b >Ku;u,-oii cTa.:m Km^'l()p();^a n na- 
;in'iiic B iioii iio|)ac/rito|)ii.\ihix okiicjiob ii oix’f.iicy.’ii.ijBi.Mm On ptvto- 
miioTfB [)aoKHf,;inTe.Ti.iioii ciiocooiiocri.in •■>.ioMt'iiTOB-patKiic:iii- 
ro.'it'ii, ( [xat-TBOM iiof.:ie;uiiix k cope ii yt-.inniiHMii, ooociiomm naio- 
miiMii KoaneciioiiiEmn 'lacriiii, iipoayKTon poan'iinii |)acitiic.'ioiii(n 
II iix y;i,a:ioiiiio iia >Kn;i,Koii c,Ta:iii. 

KoiiuciiTpaniiH pacTnopeiiiinrn Krrc:iopo;ui ii coaop/Kaiiiio no- 
.MOTa.'!. iii'iocKiix itK:iioMeiiiiii ii roronoii tTa.iii aaniic.BT or c/roiioiiii 
pacKiic.’iemui /Ki^'ptoii cTa.’iii, no oun otiiio;i,i. no paniioHO/inK’n 
<• neii Iu;:lo;^CTlulo iiaMOfieiinn cocTana cTa.-jii n iipouocco oo aarnop- 
;ioi!annB n II();^ b.'iiihihiom itiioiiinoio n();{;|eiuTnini. 

llaMOiioiino KonueiiTpaunn pacTBoponnoi'o n CTa.'in Knc.'iopo;pi 
n iipouoc,ce oo ni.inycKa, paa/rnnKii n aaTBop;tOBaniin nonadoatno 
aa CMOT CMOincniiEi [lannoitocnn poaitunii pacKnc.ioniiH irpn noun- 
>Konnn xoMiiopaTV pi,i. PeaKunn naan.\lo;^o^icTl!nn Mo>^•;^y (jacTito- 
pi'imi.iM Knc,’io[)o;p).\i n .').aoMOiiTa.\iii-pacixnc.*inTo:in.\iM aKaoropMii'i- 
ni.i. Ecnii iioc.’io Bno;i,onii>i pacKnc.inTo.an n >Kn;px*nii Mi'ja.i.i, npn 
noc.;io;iyio(iEoii nl.I;^o[)/K'K•o n iicin, ui.ino ;p)CTni-nyTo paHiioBocne 
c.ooTnoTCTnyioiunx [loaKiEiiii pacK-iic.ioiiim , to aaroM, iia<inna}i 
c itainycKa c.Ta.:in na no'in n ;i,o oK-oii'iaiin}i aaTiiop;i,onaiiiin ciajm, 
TOMiiopaTvpa noc.io;pioii , octocthohiio, noinoK’aoTcn , a oto no- 
iinvK’onno d.iai'oiipiinrcTByoT oopaaoBaniiio oioic.tob o.iomomtob 
[ lach'iic.inTo.ioii. Movkiio cixaaaii., 'iro iioc.it' BMiivcn-a na 
iioMii nad.Ti(>,pu'Tcn rait naai.inaoMoo ca.\io[)ac.Knc.ioi(no cTa.in 
n.in cniOKoiino noiinoiiTpannn pacTitojionnoro n noii kiic.to- 
po;ia doa ;i,oiio.TnnTo.[i,iion) nno.Toiinn n mnnityio cTa.ii. pac 

N'nc.THTO.'K'ii . 

(/roiioni. [laaniiTiin (i[)ouocca caMOiiamnc. loniin cTa.iii aainicnT 
or H.inniinn TOMiiopary pi.i na iiacinic.inTtvii.iiyio cnocodnocn. a.io- 
Monron. pacTBopoii ni.i \ n cTa.m, n or cK-opncTii aarnoiiaonannn 
<-Ta.in, T. o. or toco, odociii'nono ,in npi'Mii, noTpt'dnoo ;i,.’in 

7 \I. (JilM.lpllil 
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ocymocTit:ieiiiin pcaKunii MCWAy KncjiopoAOM ii oneMOii roM-pac- 

Kiic:inTcvioM. ^ 

(<:ie;i,(JitaTcni,ji(), cc;iu neiioriMoanio ik:io;i,ctiiiic* JioiiinKCjinH 
TO.MiiepaTypi.i ycTpaiiiiTi, caMoj)acKiic:iojiiic' cTajiii, to 
II pacc'iiiTi.inaTL na iionyacime crajiii, cMoGoAiioii or jicAicTajijm- 
Moci.-iix itKnioMeiinii, raic a-ai{ yc.aointH jviii yAa:iC'iiiin , ocoGeiiiio im 
aacTMuaioincii a iia;io>KHiinc (■Ta:)ii, Macnin iipoAVKion peaKiiuii 
pacKiicjieiiiiH Kpaiiiie jieG:iaroiip,iiHTjiu: iio-iie|)Hbix, iiomi/Koiiiio 
TOMML'paTypu iti.iai,niacT iioHLiiiiCMmc hh.'ikoctu cTajin, iio-BTopi.ix, 
iipc‘Gi.nuuinc CTa.iii a >kiiakom cocTonima KpaTKoapeAieimo. 

hoanucucMiunn aacTnn, oGpaayioiniixcn iipii caMopacKncjioiiim, 
aaTjiyAaciia, ii iiooTOMy ajjojuic aoa.Moanio, 'ito otu ok'uciimc aa- 
(TiiuM, ocTaauiiifcji a CTa:m, jio armaioT iia CToiitMii. aarpriaiioiiiiH 
(la.iii iiCMOiajuiii'icch'iiAiii aK'nio'ieiinMMii, ei'.'iii aarpn.Tnojiiic! oii[)o- 
AtMiiioT MUTaji:iorpa(|)n'iec'KMM aiotoaoai ji|)1i OTnocuTcrii.jio iioai.i’ 
COKIIX yacjiiiMoiiinix. Tom jie aioiico otii Aiojn.aaiiiiiiic 'lacniuM 
aarpaaiiHioT CTa:ii.. a, iiecoAMiCiiiio, oKaai-inaior JUTimimc iia oo 
caoiicTaa. 

L( leci aoiiHO, caMoj)acKnorioiiiio iiaMoiiaoT niiuu. cocTormiio, 
H K()TO[)OM KiicjiopoA iiaxoAMTcii H (Tarin — aa cmot oGpaaortaiiaii 
iiopacTaopnMMx uKncjioa ajicAienToa-pacKiicjiiriTvicii cnii/KacTcn 
lajHncMTpauan pacTao|)CMiioro ancjiopoAa, n To.:n.Ko. Jlo cc:mi 
OTU OKiicjiai ji,a>ito no:iiiocTi.io ocTaiorca is cTajiii, to oGiuco coAop- 
waniic Knc:iopoAa ocTaoTcii iionaMoiiiii.tAi. ll:iii, ocjiii AoiiycTiiTi. 
noaMOjKHOGTi. yAajieiiiifi aacTii oGpaayjoinnxca OKiiorioa na CTajiii. 
TO caMopat-Kiionomic mojkot abiaaan. niirai. ciinjKoimc, no otmioai. 
lie rioai.iiiiOiiiic oGipcro coACpaiamin KncjiopoAa. 

H peayniTraTC naGjiioAcmiii , xonr ouic iieMnoroMncjicimi.ix, 
ycTaiioa. loiio, aro coAopavaiiiie KiujiopoAa a CTajiii, xoponio pac- 
Kiicjieimoii a iicaii, ao apcAia oo ai.niycKa ii paa.aiiaKii, KaK iipa- 
nnjio, iioai.imaoTca. Oto Moaijuioime coAcpaiaiiim h'iic.riopoAa a pac- 
Kiicjioiiiioii CTa:m noc:io oc ai.myoKa rra noan mojkho OTiiccTir aa 
caoT TaK naaaiaaoAioi'o iioaTopiioro OKiicjioiina. 

N c I a iioajioiiiio ii|)iiaiiii n iicToainiKoa «iionTopiioro okii(‘jioiiiih» 
HiijincTca OAiioii na aaatHoiiiimx aaAaa coapoMoniioii MOTa:i:ivpriiii 
KaaocTaoiim.ix cTajioa. J[oaTopiioc OKiionoiiiio, ctojioiii. KOToporo 
Mowao oiipcAcnirTi, aiiaaomio.M iioaMiMoinin oGinoio coAopyKamm 
Kiic.aopoAa a CTa:iii, mo>kot Gi.iTa c.aoAin-aaoM oi<nc.aonMa cocTaajmio- 
mux cia.iir KiK'.aopoAOM aoaAyxa, aarpaaiicmiH cTa.aii aacTniia.Mii 
iii.aaKa a ornoyiiopiihix MaTcpiia:ioa (|jyTopoaixii, >Ko.aoGa, Koaiiia 
n A|)ynix CTa.ao|)a:inaaoaiiMx ycTpoiicTii. 1 lai.ici;aiiiio a(fK|)oaTiia- 
1 II.IX cpi'ACTii Gopi.ou ii|»0Tiia iioaTopnoio okmc.ioiiiih aoa.MO/Kno 
iioc.ao ycTaiioa.aoniiH oro iicToaimu'on. 

^ 1 1 acKo.-ii.Ko aojiiia-o aiiaaoiiiio iioirropiioro oKiic.aoiiim ? 1^ 

lao.a. 1.i iipii lUMOiii.i AaiiiiMO oG iiaMoiioii u ii coAO[)>icaiiiiH loic- 
nopoAa a vkiiako.m .MOTa;i.’io a aoccTaiioanTOjiam.iii jiojaioA ii.aaaoa 
m 


'r ii 0 :i II a a 1 3 


Ifj.uPHenur codepManun i:uc.iopoda a cma.iu a aorciiitiitomimp.iuiuu ne/niod 
u.itiauK u 0 npoueccr />ci.i.jiuiKn 


.Vi 


0 (1 (‘ a ;k a M 11 e i; ii ( 

■ .1 o p (> ;i ;i, 



1H [HM CK.Pnili l- 

WJU* OI 





ii.iajKii 

HiavM OKiicaii- 


Iiujtea ni.itiyc- 


iia c.nniai 

II.I <:,iilTHa 

TujiMiijro 1 

iri.'iJiKn 1 

iionii rtJii.iiuru 

n;i ne’Jii 


!-ro ilo,XT: j 

';•> roic.jiri...- 

1 

0,00.70 

0,0032 

0,001!) 

0,0030 

0,0041 

0,0048 

2 

0,0070 

o.oo'i:-; 

0,0034 

— 

0,0043 

0,0049 

3 

— 

0,0( 130 

0,0024 

0,0028 

0,0037 

0,0044 

4 

0,00!J1 

0,0032 

0,0030 

0,002!) 

0,0048 

O,OO40 

a 

0,0100 

0,0022 

0,0020 

0,002'i 

0,0040 

0,0040 

6 

O,O0G3 

0,0034 

0,0020 

0,0040 

0,0040 

0,0044 

7 

0,0072 

0,0030 

0,0010 

0,0044 

0,0040 

0,0048 


II a iipouocc.o paajiiiaKii iiiaiJiiaoiiOAuiiiiiiinKoaoii cTa;iii, ai.iii.'iaa- 
.TiGiiiioii a 2 ()-toiihi.ix Ayroai.ix noaax iia ikiiakom iio:iyiipoA> kto iia 
Ma|)TciioncKoii neaii. ljoccTaHoaiiTo;ii.ni.iii iiopiioA luiaaoa ao:iii iioa 
G ejii.i.M iinii KapGtiAiiM.M m;iah‘a.Mit. llopoA nbiiiycico.M iia iioan cTa.’ii. 
pacKiicjiarrii KycKoabiM ([loppooiiJiiiiuiOAi, a aaro.M a:iio.MiiiiiioM. 

CoAopHiaiiiio i\iic:iopoAa oiipoAG.TCiio a iipoGax cTa:iii, oroGpaii- 
iiMX iiopoA cKaaiiaaiiiro.M okiicjigii irro.Ti.iioro iiiaaaa, aopos aac 
OT jiaaaaa aoccTaiioairrcjii.iioro iiepiioAa luiaaoh-, iiopoA ai,iiiycKo.M 
CTaaii 113 iieaii, iia Koaiiia ii caiiTKoa iiopaoro ii iiriToro iioaaoiiob 
[471. 

VcpoAiioiiiii.ie Aaiiiiiao oG iia.MOHUiiiin coAGp/Kaiiiia aiic.aopoAa 
a ijpoGax CTaaii iicc.TeAoaaiiiiMX ii.TaaoK a cooTnoTCTitn ii c [)03y.3i.- 
Ta'ia.Mii, JipiiaoAoiiiiM.Mii a raGa. 13, iipoAcTaaaeiii.i na piic. 44. 

ItaK c.’ioAycT 113 TaGji. 1.'^ a I'paijaiu’oa [iiic. 44, iionTopiioo 
oKiic.Toniio iiaariOTcM oahu.m ii3 c viiiocthoiiiimx ([laKTopoa, oiijio- 
AcanioiiuiM Kaaecrao roToaoii i-.Ta.'iir. 

.3a caoT iioaTO[)iioro oKiuaoiiiia a AUB-rpu paaa iioaiJUjaeTCH 
coAopiKaiiiio JxiicaopoAa a cTa.iii no apo.Mij oo aaiiiycKa ii paa.aiiaKii. 
tloaiTi ao acex ii.iaaicax c.oAop/Kaiiiio KMc.io|)oAa •» cTa:iii caiiTKa 
iiopaoi'o iioAAOiia iiaiiuo, ao.M cOAop>Kaiiiio a iipoGo, OToGpaiiiioii 
aopo3 aac iioc.to iiaaa.ia aoccTaiioanToai.iioro iiopiioAa: Apyrii.Mit 
c.ioaa.Mii. a iipon,occo paaaiiaKii iioarn iia nor caoAoni.i yciiaiiH, 
caa3aniii.io c pacKucaonno.M ciaan a noan. 

Mto >ico nan.ioci. npiiannoii iioiti.iiiionnn (:oAO|)'/KaiiiiH i<nc.’iopo- 
Aa a cTa.in ao iipo.Mii oo ai.inycica ii ocoGoniio a n|)ouocco pan.inaKii 

lloApoGno aroT noiipoc in* Gi,i.t nayaoii, no .Moaaio yraop/nAari,, 
aro nonaiinonm* coAopvKaniin i,'nc.io[)oAa nan.'ioci. cat'AiTano.M 
oixaicai'iniii Mi'iaa.ia l.•n(^TopoAo.M ao3A\xa. 3 to iioATao[)/aABOTcn , 
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KaK iioK-a:u>iio h Tao:!. l/i, peayrii/raTaMii (tii|)c;i,o:iCniui co;i,C|)>KaniiH 
aaoTa a iiixjoax cTajiit, oTcjGpaimwx iiept'A nwiiycKOM iia iiewii, na 
Koniiia n iia c.auTKa iiktoi'o ii(>;i,;i,()na. 

1 1 a ;u»iiniJX TaO:!. 13 c.aeAyc r, >ito mo nccx ii.:ianKax iian.iioAacT- 
< H iK'K’OTOptK' OKllcai'HlIC' CTa.lH !!(> !«p('.MH ItbUiyCKa lia JICMM, .\!(,'>KAy 
TOM c(>;i,cpvKaniio aaora, i^aK aii;uio no ;i,a 11111 . 1 . \i Tana. 14 , i»o npcMii 
UMiiycK-a i iiirynajioct,, 11 aro .\iovkiio dhiao fn.i iipiiiinTi, i<aK orpii- 
Haiiiio Toro, 'iTO c/raai. oKiu'.’oioTCfi Kiu;;iopo;i,o.M noa;i,yxa. ,,'l,cM'icT- 
itiiTtvit.iio, iioMi.iiiioiiiie co;i,ep/Kaiiii>i Kiic.iopoaa n <-Taaii iic co- 
il pono>K;i,at'T‘ai iioiii.!iiiLMiiic.\i (•oaopwaiiiiiii aaoTa. Ilo iioiim>klmiiic 


%0 



^ 1 Z 3 V B 

n p 0 5 


PiK'. II:«.M('II('IMIC <'oai‘[);Kaiiii>i loic. lopo.ia 

nil -vo.iy ii.iamoi 11 paa.iiinKii 1171: 


Iii'a 'iiic iiT iiaaa.iii niiccTiiiiiiiin rr.ii.mpro iif|iMii;iii; 



co;i,cp>ivaiiiia a:{OTa no iipi'MSi lii.iiiycKa .\iovkiio ooi.hciiuti. tc.m, 
'iTo c.oaop'/Kaiiiu* a:ioTa is iipooe, oroopaiiiioii iioiiea iii.iiiycKsiM, 
lie cooTiit'TcTisyeT non u('irr|>a 11,11 11 .rroro a.ic.MciiTa no nco.\i 001 . omo 
iiaiini.i /Knaitoi'o Mcraaaa 2()-Tonnoii ayronoii nenn; nciM'aa ivomu'irr- 
paiiiin a:soTa n ncjiMiiix c.ionx nanni.i ni.iiin* nc.acacTinic iicanaMii- 
T0ai.noii cKopocTii ;in(l)([)y:sn n aisora n cnoicojinoM .vtcra.'iac' iioc- 
CTaiioniiTfai.iioi’o in'piioaa n.iannn. I Ic'pc'MC'innnaniic cTajin no 
npe.Mii aanoaiK'iiiiM eio n'oniiia cnocoocTnycT ni.ipanniinannio Koii- 
iU'iiT[)an,im aaora no nc('.\i ooi.cmo .xu'raaaa. 

Ho iift'x n.iannax no npoMii paisannKii na().noaa. loci. nonniiin'- 
iiiif coaop'/KannH niic. iopo;i,a n craan n, cooTni'icTni'iino, :sa.\u'T- 
iioc noni.iiiK'iiiu* (‘o;it'p/icaiinn aaora. 'I’aK'ii.M oo|)a:so.\i, Monaio iipii- 
:snari,, aro ncroMntiKo.M iionro|)nOi-o oniicac'iinn craan nccacao- 
naiint.ix iiaanon, iiccomikmiiio, nnii.icn Kaic.ao[)o;i no:iayxa. 


T a C) .1 II n a 11 


ll.}MPiteiiue rodrp:>ir(iiiu.<i a.ionUi >! nna.in no upr.wa 
rp ithinych-a ti.t tu-nu u })fi.;.iunh-H 


-V. 


•paiaiiin: aa'iia, 

o;. 

Hi.iiiy- 


ii.t cia.Mi 

iu.;u'ina 

I 

{),()( ISI 

O.OO.ll) 

0 , 0 (. n2 

:i 

O.OOiKl 

(».()( l.'iO 

0 , 0 (: 8G 

1 

0,()()62 

(), onl8 

0,0102 


(),()( 180 

(l,(l()(i2 

0,0078 

(1 

0 ,( M ) i )(> 

0,0082 

0 , 00G .') 

7 

(),()( 181 

o,oo .'>;5 

0,0078 


liaKon VKC .MCxanna.M n:san.Mo;i,c“i‘urnnn .aroro laic.aopoaa c jiaia- 
Koii craai.io? I iaaii.Moaeiicrnnc Kiicao|)o;ui noaayxa c nonopx- 
nocri.io /Kiiau'oii craan n oKiicaeniic noc.acAiH'i' , i<aaa;roci. rii.i, 
Hnaniorcn oann.M na nanooaec neponTni.ix napnanron MCxaniniMa 
nonropnoro oKnc.it'iiiui. Koiicmiio, oKiir.at'iiiU' iion(*pxnocrn ?KnA- 
Koii craan n.xiecr .sit'cro, no ono nc nn.’incrcn pcniaioiuiiM . 

ilcronniiKo.M nonropnoro onncjieniiH cra.’in nicincrcn Kiic.io- 
pOA norsAyxa, nioKOKTiiponannoio n •/niiAnyio c'la.ai.. Jto -- 
KiicjiopoA, iionaninnii n ooi.cwi vniiAKcii cra.'in n nnVTpn junAKoii 
crajin n: 5 an.\ioAciicrnyioni,nii c co cocran.'inioinnM”- Hi'*' :snno.a- 
noiinn ix'onina 11 na:io>Knnii, n.MCCTC co crpycii cra.an n nanny viniA- 
Koro .\iora.ri.'ia noiiaAacr n :siia'inrcji i.noc N'o.’in'iecrno no.sA' -'pc' ■ 
:)rn cooo[)a-/KCMinH noATHtM'>''-''-'*'<'''’‘‘^‘ iiciKoroin.i.Mii Aa niii.iMii , 
nojiV'ieiinu.un npn nayneniin n.’inniinn McroAa ni.iiiaanifn niapni>o- 
noAuiiiiini'i'O""'' cra.’in na cc aar[)n:siK‘nnc nc.Moraa.’innccMi.Mii 
nKaio'iciinnMii. ( '.oAcp/Kanno KncaojioAa n a:sora 01,1:10 onpcAcacno 
n npooax, oroopaiiiihix nopcA ni.inycKo.\i craan 11a iic'iii n n:s c.’inr- 
Kon. ('.ra:ii. ni.iii.’ianafian n iioayronnoii AVi’OHfii "cnii c ocnonnon 
(jiyreponn'oii. llocac ni.inycKa na iicMii n rencnnc rpcx .\innyr cra.’ii. 
ni,iAC|)>Knna. Ill n Konnio n or.'inna.in n c.inroK' ncco.xi 430 k ,‘. I 
:{y:ii.rari,i on|)CAcacnnn coAcpHOiiinn Knc:iopoAc' " a: 5 ora n cia.m 
oTAcai.ni.ix n.'ianoi: iipiinc'Acin.i n rao.i. l.i. 

I»ai^ niiAiio, n|)n ni.inycK'c ms ncni n npn isano.’inciinn n.iao/n- 
nnn.i>i coAcinKanne n cra.iii nan niicaopoAa, rai; n aaora noni.i- 
cn:ioci.. ( )Anonpc.\icnnoo noni.iiiu’iiiu* coAcpvKannn ariix Ai'V-'p' '-ic- 
.Mcnron yKain.inacr na ro, nro npiiMiinoii noniopiioro oKin.ic- 
niiH fin.incrcn nn’.KOKunn noiSAy.xa n /laiAi'yio cra.i 1., a othioA'* 
ro.’ii.Ko OKiic.’icnnc iionc|)Xnocrn crpyn n ac|)K’a:ia n Minnie n 
iia.io'/Kiiiiuc. 
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CT-rlirjSnv'!' f Oi.-IUVICMIIIC, Kor;ia iionopx.KX 
CT,ui I oM.ia .lainiiiueua or ooiipiiK-ociioiicunH c ao 3 AvxoM? 

[>ii HurjycK-o II paajimna' (•Ta:m, ni.iii:ian.3(‘iiiioir 113 iio’ivn 

rmr'j'ervi,Hmr ■wihiitiiti. NoiicpxiiocTr,' cia 

(n.-iaLn .\'i iVi; r;" "o:,iy,v 

" '-oniu uo iHl'.iony, II,„C|,MT(IM V- ..VI-VIMI 

"" roiiymoii iro ;ito.T.fiv r.TiK-|„: mot 

xx.iopiu If.iii yiVK'poA 3 aniina. 3 ir 11 iia iioiiopxiiocTi. ciirrii 11 

"ir n-r,'.',' ' 'NO iN.o.-,„|,o;,a .. c.-ii, 

'■ II.I.IHOK II NO ii3Mciiotinio co;i,0|)>Kaiiim n era 

ooerm" vr'-IZ'ir" "<N".'Pxiio,^Tn mot,.i|,o.vx ,-1 

piiciwM \l.K‘po,^o.M HO ycT[)aiiii.’fa oKm-.’ioimn 

"‘'a^oK.XN 17, ISnU) H Konmo Gi.i.’ia iipoiiv 
ooici.io yuiepojui, G:raro;uipH ..o.^y o„a oi.i.'ia o-imnoMa or aaoT 
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'rau:iitnfi 1.3 


U jMennuir 
II puj.in 


coOepMunuH Kuc.wpoOa u actm/ia e npoi(ecce oumjcKa 
iiiapuKonodumniiUKoaoii cnui.iu, eufi.uta.iniiiou 
n no.iynioiiiioii ()y,^oooii iir'iu 


M iiaaBuii 

Go;tt‘j)}i:aiiiiu 



ncpe;i Uhiiiyc- 

KOM 

B C.TlITlte 

liMFiyc- 

KOM 

B CJlIITIfC 

1 

0,0023 

0,0046 



- 

0,0018 

0,0030 




3 

0,0012 

0,0011 

_ 

__ 

A 

0,0028 

0,0047 



'! 

0,0031 

0,0046 

__ 

_ 

f; 

0,0042 

0,0052 

__ 



0,0030 

. 0,0042 

0,00.39 

0,(X)5.3 

8 

0,0015 

0,0030 

0,0048 

0,0053 

9 

0,fX)20 

0,0022 

_ 



1(1 

0,0024 

0,00.37 

_ 



1 1 

0,0017 

0,0023 

— 



i2 

— 

— 

0,0056 

0,0068 

13 

~ 

— 

0,004.3 

0,0053 

14 

— 

0,0029 

0,0051 

0,0060 

1.3 

— 

0.0024 

0,0058 

0,0060 

11) 

0,(H45 

0,0020 

0,0055 

0,0068 

17 

_ 

0,00.33 

0,0048 

0,0048 

18 

0.rK)38 

0,0025 

0,0046 

0,0049 

19 1 

- 

0,0084 

0,0044 

0,0046 


110 Kpaiilioil aiC[)o, coAeprKaiiiie a30Ta a irpopccoo nunycKa 11 [laa- 

.'IIIHKII OCTaJlOCI. 003 It 3M0 HO lUIH . 

I [oni.iinoiiiio co;i,op/!{aintH anora iipii ni.mycKo cTa:rii 113 xiap- 

TOliOMGKllX It anOKTpitMOCKllX llOHCit IS CHOC HpOMH Ol.I.'tO OTMCMCMO 

li. 11. JlnoiicifitM [481. 

lloBfxiittciiiio co^iep/KamtH KiicaopoAa it cTa.iii it iipouecco 111 , 1 - 
uycKa It paa.iiiitKii mo>kot owti. c.io;;cTniic.\i 3arpH3neiiitrr cranii 
‘laoTiinaMii lUJiaiia 11 oi'iioynopiii.ix .\iaTCpiiarioit (jjvTopoitKii crajie- 
pasjiiiiiOHubiX ycTpoiicTit. B otom c:iyMao iioiiuiiioiiiic co;u'p>Kaiiiiti 
KiiCJtopoAa, ecTecTitCHiio, iic riHJitioTcn pcayahTaroM oKiicjioiiiin 
cTa.ait, a ooi.hciihctch aaiiyTwitaiiire.M it iicii roroitux okiic:ioh, t. 0 . 
iiCTOHHiiii iionhiriioiiiiii coAcpiKamui kiic.*io|)o;ui movkiio Jiitiiib 
ycjioniio OTiiecTii k «iioiiTopiiOMy oKiicaouiiio». 

ycTaiioitirn. hctomihik iipiicyTCTityioiniix it cTajiii DK3oreniii.ix 
OKltCllMX IIKJnOHClIllii MCTOZUIMII XHMll'iOCKOrO 11.311 .\1 013^.30 1' pa tj) 11- 
MCCKoro aiia;£rt3a homtii Hcno3MO>Kiio. I[erii.3a iijjii iictiojibaoiianiin 
antx mcto^oh yTitop>K;i,aTb, hto iiaaiiqiic, CKa/KCM, qaenm (•ii.3nKa- 
Toit a,:iioMiiiiii}i flitjiricTCH pe3y:ii:,TaTO.\i aarpHanciiitfi cTa:iii to.ih- 
Ko 'lacTiipaMii jrpo;i;yKTon pcaKniiit pacKiicjiciiiiH oo kjjomhiiom ii 
a;rioMiiiiiiOM, thk uaK iio3.mo>kiio iiaaii'iiic oriix ciuiiiKaroH 
II iicjicACTiiiie •3arpR3neiiiiH cTa:iii qacxima.Mir iiuiaKa it onic- 
yiiopiiwx .\iaTcpiia;ioit (liyrcpoiiKii /Ko.iooa, Koiima, cii(|)oiinoro 
upiiaaca. 

II pii.viciiciiiic iiOKyccTMOiiHhix pa;pioaKTiiitiii,ix iiaoTouoit ito3- 
ito:i.ii;io Gojioe tomho ycTaiioitin i. hctomiiuk 3 arpM 3 iioiiiin cTa:iii 
3K3orciiiu,iMii iieMeTa.3.3ii>iecKii.vni riK.3ioMoiiiifi.Mii a npoucccc cc 
iii.iiiycKa It pa3.3iiiiKii. lla.MiiMiic aaiiyTaitiuiixcfi it cTa .311 MacTim 
itijiaiva 11 oiMioyiiopiriJX .viaTcpiia.MOH .vtwkiio ycTaiioitin 1 ,, oc:iii oAitii 
113 o.mcmoutob, bxo;i,hihiix b cocraB othx MaCTirii,, oy;i,oT oorra^ari. 
paAiioaKTiiBiioc.Tiao. 

,/'l,Jifi y ora 11011.30 II MB aarpfisiiciiiifi mapiiKorto;piJiiLiijiiKOBoii 
CTa.Mii MacriiHaMit iii.iaKa pa;i,iioaKTiiBnbiii ii3otou ajie.Meirra, bxo- 
junucro B cocTaii iiuiaKa, 01 . 1.3 bbcacii b iiuiaKoityio cmoch |41)]. 
I'l3 c.iirrKoH craaii 3aT0.\i OToiipa;iit iipoGbi 11 ii.t ariix iipoo □ncKTpo- 
.31I30.M Bl>i;i;c;ifl.3ir llC.VlCTa.3.3llM0CKlIC BlCIIOMOHllfl. Oolia pyjKOIIllO 
aKTllBHOCTll 11 Bbmo.3CllllbIX BK.3 lO MOB llH X AO.I/KllO Gbl.30 GB li;i,0T0.3 b- 
CTBoitaTb o .'laiJVTbiBa Hint ii.i:iaKa n Gxajiit. I [oG.3o;i;oBaxo.3 i.iio 
«ox.\ioMafi)> in.iaKit 11 orncyiiopiibic .\taxo[)iia:ii,i, c Koxopu.Mit Graai. 
GoiipitKacaoxGfi 11 iiponccco iibiiiycKa it paanitiiKii, 3iian y;i,o.3bHyio 
aKxitBiioGXb iiGXOAiioi’o iii.3aKa it oriioyiiopiibix .vtaxcpiiaJioii , 
3iiafi BCG Bbiae.3oiitibix iie.Mexa.3.3itMecKiix BK.iioMOiiitii, .mokho Gi.i.io 
ycxaiioBiixf,, KaKoi't 113 axiix iiGXOMiiit kob h b KaKoii rxciiomi irit- 
jificxcfi iipitMiiiioi't 3ai'|)fi:ineniifi Gxa.iii. 

B KaMCM-xBo paaiioaKxiiBiioro itiianivaxopa Gm.m itciioaiatoBaii 
II 30 X 0 U i\a.3bi:pifi (^a‘^, oGjiaaa 10140 it .viarKii.M ,S^-ii3.3yMCi[itc.vt, c 110- 
pitoao.M noaypaciiaaa, painibi.M 180 ;i,iihm. 
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ycTaiionnoiiiiH creiiciin .?arpn:i[ieiiiiH luapitKonoAiiiiinini- 
tra.in MacTiiiiaMM m.aaiia ;iyronhix iiOMcii n nponocco bm- 
iiu-Ka 11 paajiiiBKn r)i,inii fi|»ono;(C‘Mi.i ii.aanKii n iio:iyTomioii no in 
c Kiitrioii (j)yTcpoBKoii ii a Tpoxromioii — c ociioinioii. I’ajuioaK- 
Tnnm.iii iibotom Kajii.niia n bii;io ("a('()n BnoAn.aii b Bt.:iaK*oni.io cmo- 
<n Bocc lanoBinxx'iBiioiX) iiepiioAa ii:iaBOK'. Onpaani*! cTa:iii, na 
noi()[)i.ix ni,i;ionHriM bkhiobcbiib , r)i,i.an OTOopaiif.i n:j kobiiib ii 
C. ailTI^OB. 

IImtoiicmbboctb ii.viyMCMiiui upon ni.naKOB, oToopaiim.ix iiopoi 
BUiyvrKOM CTanii na iicbii c Kiu-jioii (j)yTopoBKoii, 6i.i.aa b npoAonax 
iJMiiyjihcoB B MimyTy iia 1 ?; c ocnoBiioii — or 
b_() r;o »2/0 iiMiiynhcoB B MiiiiyTy iia 1 o. (loAOp/Kaiiiio iiOMOTari- 
.iiiMccKjrx BKJiioMoiiiiii B CTa.au, Braii.aaBjiemioii b rreaii kbk c biic- 
nnlk)?*" t|>yTepoBKoii, Ko:ie6a.aoc.i, b npoAcnax or 

U,U()J2 AO 0,0:142 ” 0 . lice iipofibi BMAejicinii.ix iiOMCTaa.aiiaccKiix 
BKAioMomiii nij.a B jipoAe.aax ot 0,0224 ao 0,440 a. Ak-tubbocti. 
B BbiACjiciiiiwx iiCMCTa.:ianaecKiix BiCiioMominx no Oi.i.aa o5napyjKC' 
iia. Oio CBnACToai.CTBycT, mto iijaaKii BoccTaiioBirro.ai.iioro iiopii- 
oAa A.vroBhix iio'ioii c Kaic.aoii n ociiOBiioii (|)yTopoBKoii 110 bbabiot- 
Cfi iicToaiiiiKo.M aarpHanciiiiH craair HeMCTaruaii'iocKii.Mii iiK.aiom^- 
iiiiBMii iiir n iiponocce rraaBu-ir, iiii iipn cobmccthom bmiivck-o CTa.aii 
n iiiaaKa na iioait b kobiii. 

Toro 'iTof)i.i B 1 . 1 HB 11 TI,, aarpriaitBOTCB .an cTa. 711 . MacTimaMii 
oiaieynopHiAx MaTopiia.aoB cai(|)omi()ro iipiiiiaca, fiMjia Marr)TOB.aoiia 
iiapiam oiaicynopiihix iiaAc.anii c bboacmimom b jiiiixTy paAnoaKTiin- 
Horo iiaoToiia Ka.ai.uiiH. (/ra.ai. 01 . 1.101 Bi.iii.aaB.aoiia no odi.ianon 
3 a Bo AO Ko it TO X 1 1 0.1 o r If n . 

H poay.ai.TaTo on poAC'-aounn aKTiiBnocTii Bj3iACAennr.ix homo- 
laa.inMota.aix BK’jiioaonnit dm.io ycTa noioaono, aro or .4 ao 0% 
odiuoro coAep/KainiH iiOMOTa.a.anMOCKiix BK.aioMejniii n c,Ta.aM ao. 3 >k- 
110 Guti. oTiiccono aa cmot aarpnanonim cTa-aii MacTiinaAin 01 aio- 
yMopniiix MaTepna.ioB (JiyTopoiiKn (aKjtonoB. 

ycTanoBacnnn aarpnanoniiH cTa.an MacTnna.Mn oiaioynopm.ix 
MaTopna.aoB (jtyTepoBivir t^oBrna di.i.a naroTonaon Kiipniia motoao.m 
no.aycyxoro npoc.coBannn Aiacci.i, coc.Toninoii iia 17-i% inaMOTa 
But.oKoro Kxaacca Mapnn K n 2.4% ornoynoftnoii ivinni.i ."lindo- 
TiincKOPo n ‘^lacoitnpcKoro MocTopo/KAoiniii. «l loMoaona)) (4i.i.aa no 
BCH orncvaiopnan Mucca, a To.ai.no c.aoii Kupnnaoii, npiiMwiiaiO' 
mnn K- padoaoir noBopxnocTir Konina, t. o. nonopxnocTh, KoTopan 
conpiiKacaoTcn c >KnAi^oii cTa.ai.io 11 ni.aan-o.\i. Ii ivourn, (|)yTopo- 
naniiLin paAnoaKTiiBuMMii ornoynopni.i.Mii .\iaTO[)na,aa.\in, bi,i- 
nycKa.an cTa.an na noan b.mccto co iii.aanoM. 11a Konnia’ di.i.ao 
oT.atiTo iiBTi, inaanon. Odpaani.r c'ra.an oidniia.in na ciio tnon aaern 
CAlITKa. 

I o,ty.ii.TaTi.i noAcaOTa nuTOinaiBiiocTn n.a.ayaonnn bi.iao.kmi- 
iii.ix ncAiOTaa.anaocKaix BK.aioaonnii npiiBOAOin.i n 'lad.a. Id. 
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T a G. a nil a Ifi 


AKiniienorinu Hncinuif ue.\t(^ina.i.niueri;itx 
<}K.%i<memui , ai,i0t‘.ii‘iiiii,ix ti.t cnia.iu 


iijiaiinii 

ra.i.iii'iecnii.v 

Bn.iJoMi-iiiiii n cTii- 

VatMi.iiaJt 

iia t d 

I 

0,0122 

27<iO 

2 

0,010(i 

108 

:i 

0,012.4 . 

0 


OTcyTCTBiie aKTiiBiiocTii aacTiin, ni.iAo.’iomn.ix noMOTa;i. inao- 
CKiix BKAioaonnii na CTa.an n.aaBKii .\l> .‘i noKaai.inaor, aro aKrniniMii 
cjioit ornoynopiioii (jtyTopoBKii Konina TOAinniioii n lOat.ii di,i:i paa- 
AiBiT CTaAi.10 n iinaaKOM ahvx n peAi>iAyiHH-\' lOTaiton. |]i,i:io ycTa- 
noBJicno, aTO aojih nCMOTa.annaccK'iix BK.iioaoiinii, iionaBinnx n c ra. ii. 
aa cacT paa.Mi.ina ornoynopfioro K'lipnnaa iconma, c(jcTaB:m(‘T 
17 , 8 % odiuoro c.OAcp/Kannti iiOMOTajiJinaocKiix BK.aioaonnii n cTa.in. 

lIoBt.inionno icaaocTiia cTa.in iivto.m cniivKOnnn coAOpiKannn 
B iicii ncMCTajiAnaecKiix BK.aioaoniiii nopaapi.inno ciniaano c iiai.ic 
Kaiino.M iiyTcii ycTpanoniin noBTopnoro OKiic.aoiinn cTa.an. X'cia- 
noiLacnno oiiTii.Ma.ai.noi'o TO.\inopaTy|jnoi'o potnn.Ma n cK'opocTii 
paajiiiBKii, nai,ioK’anno .\iotoaob .aainnTi.! VKiiAKoii CTa.in or naaiiMO- 
AoiicTBiiH c BoaAyx()M, n |ni.\iononno A.ati naroTOB.ionnfi (jjyaa'pon 
KM >Ke.Aoda, KoBtiia n ciu|)onoB onioyno|)in.ix MaTO[)na:ioB, ycToii- 
aiiBbix iipoTiiB >KHAKoii CTa.an 11 in.iaKoB, n [ni.Mononno ycrpoiii in, 
ycTpaiiHioiuiix iionaAanno m.iAo.Kaiin.rx na CTa.an okiic.iob b iia.iO/K- 
nnuy, --ncc .oto ao-oi^ho di.rn. n[)nnnTo no BiniManno npn nai.icKa- 
niii! AoiicTBonni.ix epoAOTB npoTiin nouTopnopo oiviic.ionun c.'ia.in. 

P) 0 .aMO>KnocTi. ciin>KOnnn aaP[)tianonnB cTa.an aacTiiuaMii oi no- 
yiropnoii ({lyToponKii Koinnoii noATBop',KAona pcaiy.a i.'raTaMti nc- 
cjiOAonannn K. h‘a.annnnKOBa , Bi.ino.an('nnoPo coBMor i nd 

(■ ynpanncKiiM iincTinyTo.M oPiK'iiiopon 140 ). 

lllapiiKonoAniiinniiKOBaM cTa. 1 1., lu.in.iaB.uainafi b Ayi onux no- 
aax, dbi.aa paa.airra n.a K-oinnoii, (JiyToponanni.ix inaMO'mi.iM, h'ao.an- 
jioBi.iM n Bi.icoKoivinnoaoMncTi.iM KiipniiaoM, KOTopi.iii di.i.i <-no.MO- 
aon» BBCAoniio.M n ninxTy npn opo n.ai-oTOB.atainn naorona paAiioan- 
Tirnnopo ica.ai.unti. Iia npod cTa.in, oTod[)anni.ix na n’oinna n na 
ABy.x c.aiiTKOB, di.i.aii ni.i.Ao.aoin.i no\i('Ta.a. anaocKiio BK.iioacainn n 
riocno on [(OAo.aonnn nx aKTiiBiiocTii Bi.iaiic. loiia Ao.an nOMi'ia. i.in- 
aocKiix BK.aioaonnii, na.anano Koiopoii odyc.aon.naio aanyn.iBa nnoM 
n CTa.aii aai'Tim (|)yT(‘poBKn Konnia. .NraK'ciiMa.ii.nan Ao.in n(‘.\n-- 
Taa.aiiaocKiix iiK.imaoiinii, nonaBiiinx n cTa.ii, aa caoT paa.Mi.ina 
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Ktipmi'ia KOHiiioii, n ooiuom co^iop/KaHnii HCMeTa:i:iii'iocjvHX bk.’iio- 
Memiir n CTa.aif npn paaniiBice ua Komiia, (j)yTCponaniioro bwcoko- 
iviiinoao.MucTLiM KnpiTiiMOM, cocTanriHeT 2,8() ]ipojj,eiiTa, Koajiiiiio- 
RWM KirpuuMCM — 7,.> II iiia.MOTiiwM — 12,82%. Kpo.Mc aroro, 
no Miiontx Lfpo 6 ax cra.aii, oivnrroii iia Koniiia, (j)yTopoRaiiiioro 
BWCOKOlVIlllloaOMirCTbIM KlipiIlIMOM, llO oGlia py>KOllO RKVIlOHCJUlii, 
iroiianmnx r CTani. rc.ioactrito 3 arpn 3 iieniiH oc 'lacTiiuaMii (jiy- 
TCpORKII KORlUa. 



Pile. 45. 7lo:m iic.MeTa.'i.aii’iecKH.x nKViio'iomiii ii fTa.'iii, OT.’iiiToii iin KOBincii, 
(f)yTepoBaiini.i.v iiifiMOTHi.i.M (a), Kao:iiiMoni,iM (6) ii ni.icoKor.'iimorieMncTi,iM {e) 
KiipiiiiaeM [50] 

Ha pile. 43 iipCACTaR-aciiia Aamibio o ;io;ic iicMCTarrjjiiHecKiix 
RKaioaomiii ('’o ooiuoro co;i,op>KaiiiiR RKriioaeiiiiii), o6napyH<GiinHX 
R crajiir, oTanToii ii3 KORiuoii, (jiyTepoRaiiuMx ma.MOTiiiji.M, Kao- 
JIlinORhl.M 11 BI>ICOKOraiIHO30.\illCTr.I.\l KlipilllHGM. 

13 CBH3it e o6oy>K;i,ciiiic.\i Hnaeiiiiii iioRTopiioro OKiicaenRH 
iiGoCxoAiiMO oopaTHTb BMiiMaiiiiG iiccacAOBaToaeii ii npaKTiiKon 
CTaaeiiapciiirn iia CBfi3b .\io>K;i,y iioaiioToii pacKncaGiiiia cTaan 
B iiGHir 11 GG iroRTopiibi.u OKiicaGiiiiGM BO Bpo.Mfl BbinycKa II paaaiiBKii. 

Ha piic. 46 iipeACTanaciio iia.MGiicmic coAop>Kainia KiicjiopoAa 
R .MapTGHOBCKoii CTaaif. (loAGp/KainiG Kllcaopo;^a r >Kiia,Koii CTaaii 
o6enx MapoK nopea pacKiicaemiG.M euaiiKOMapraiineM iipaKTii- 
MGCKii oniinaKORO. 13 pcayai.TaTG pacKircaeiiiia ciiaiiKOMapraime.M 
PG3KO ciiii>Keiio coAop/KaiiiiG KiicaopoAa r i raaii 36 r2(;: 
ooaoo Hii3Koe co;i,Gp>KaiiiiG yraepo;^a r craaii 20 Tl, 
MGRbuiGG KoaiiMGCTBO ciiaii Ko.Ma pra 11 ua , iicrioabaoRamioro Aaa 
GG pacKiicaoiiiiH n ncaii ir, iiaKoiiGH, ooaee KopoTKOG (8 — 12 Mini.) 
RpGMH npGObiBauiiH cTaaii b iiGMii iiocaG RBGAcimn r iigg ciiaiiKo- 
Mapraima ii ri,o RbiriycKa (cTaai. 36 r2(: RbiAGpwnBaaii 13—25 Mini.) 
o6ycaoBriair uoaGG BbicoKOG co;i,ep>Kanife Kiicaopo;i,a r cTaaii 
20 H nepeji; BbiiiycKO.M gg ii 3 iiemi. 13 pcayabTaxG AoiioaiiiiTeabnoro 
106 



niTpiixoBiae a ii h ii ii _ cTa.ab 2o n (0, IR— 0.250; 0,4- 0,0 Mn; 0, 17— 0,37 % Si; < 
<0,045 %S II l>); II e II p e p LI D ii i.i e :i ii u n n ct.i.ii. 30020 (0,32— 0,40 %C; 1,5— 1,8 % 
Mn; 0,4--0,7“,', Si; <0,04% S ii P): 

1 riepc;i pariiiic.ioHiie.M ii iic'iii cii.’iiii!(iMaproiiite,M: 2 — iiepe;i iiuiiycHOM iia rie'iu; 

3 — B cTpye ii,T Koniiia; / - n i’otobo.m iiponaxe 
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patKiicjiciinn dtux (.Tanoii a koiiiiic (t)ep[)oiii.iiiniroM ii anioMinincM 
iiponcxoAHT ;i,a;rii]ioi'irjiee iroiiiUKOiiiio coACp/Kaiiiifi Kiic:iopo;ta u 
CTanii. 

I'^CTOCTnc'imo, iipii otom moto;i,c pacixiicriciinn iicriaan no ii.'uio- 
iieniiio co.'i.opHiatiMH Kiicnopo,^a h crann cvfliiTi* o oc iiomopiiOM 
oKiu ncMiiiii iipii nMiiycKO. Ozuiano iio.ii.aa orpitnaTi. naaiiMOAC'ii- 
CTniiH MCrKAv KiunopoaoM noa;iyxa it /Kiupioii crarri.io ii a otom 
co s aau. 

^acriV/KiiaacT aiiiiMaintti to, mto, cy;i,n no iioMC'iiCiiiiio co;i,cp>Ka- 
niiH Kitc:io[)o;i,a, ao-riopai.ix, iie iiaooto'uuToci. JioaTopnoe OKiicjieiiitc 
It pit paonitaKO c rariit (jocotx Ma[)OK it coAep>isaiiiie Kitcoopo;ia a ro- 
Tonoii cranit ontx MapoK ri paKTitaecKii o;piiiaKoao; ao-aropaix, 
OTO co;t,epavaiiiic iiitJKc, mcm a npooc CTanit, OToripaiinoii a crpye 
iio-iiOA KoaiTia iipii oarionnciimt 3-ro iio:i,Aoiia. 

lie o'lvuiaaa iii)e;iiiOMTCMiiif[ pacKiicjieiiiiio cTariii a Koariie, oco- 
Geinio 11 pit abirioaiiKo c'raoii a oncKTpimecKitx iicMax, tgm iic Metiee 
iieoGxoAiiMO OTMCTitTi., HTO v cTa iioaoc II itc canon mojkav nonnOToii. 
pacKitcociiiifl CTanii a ncMii it paoaiiTiiOM iioaTopiioro OKitcoouiin 
naoncTca o;umM no ofn.cKToa ;iaoi.neiimiix yroyoooiuibix itccjic- 
Aonannii. 

3 a K o lo M 0 n it e 

KonucjiTpanna pacTiiopcnnoro Kiic:iopo:ui it co;^ep>Kallno 
OKuciibix iiGMOTajioiinccixiix aixOioMCMiiii't a roronoii CTaoii oaaiicnT 
no ToribKo OT cTOnciiii noonoTbi pacKiicocMiiiH, no oGycnoaoeiibi 
n iiSMCnenitOM coCTaaa CTaon a iipon,cccc oo oxoajKAenitn , oaTaop- 
AOBaniin it rio;i; ajiiinniiCM ancinnoro aoo;iciicTaiin . 

B pooy:ii.TaTC noaTopnoro oiofcnennn, Kan npaatt. 10 , coAcp/Ka- 
line Knc:iopo;i,a a CTaoit ao a[)eMH abirrycKa ee no iiomii n paoonaKn 
noabioiacTca. I IcToainiKaMii iioaTopnoro okiicociiiih naonioTcn 
KiicoopoA aoo;t,yxa n oaiiyTaatnnecH a CTann MacTiinbi inrraKa ii 
ontcynopiibix MaTepiianoa CTa.’iopaonnao'iiibix ycTpoiicTa. 

rioaTopnoe oKiic'ieiinc movkot obirb ycTpanoiio non ao iichkom 
coyaao ocoaoocMio oa cmot coKpaiucniin paccTOHiinn MOKoy koiihom 
cjiiianoro >Kcnooa iicmii n iioacpxiiocTbio cTaoit a Koainc, npiiMO- 
ncniiFroriH iioroToaoennH {|)yTcpoaKn OTaoopaooiiaoMnbix ycTpoiicTa 
ornoynopiibix MaTopnanoa oo.ioe awcoKoro Kaaecraa n pao- 
oiiaKii crajiir a aaK’yyMc n.oii a aT.\ioc(j)0[)e iinopTiioro raoa. 


J' a 0 a I'i 

B3A WM OAEHCTB 11 E 3.:i EM Ell TO B- P A CK* 1 IC.ri 1 IT E.;I E . J 
C CEPOIl II A30T0M 


Coo bill niiCTBo DoCMCnToa-pacixiicoiiTeoeii oo. ia;uieT abicoioiM 
epoACTaOM no tooi.ko k Kncoopo;i,y , no it k |)acTao[)ennbiM a >kii;i- 
KOM MOTaooo cepe ii aooTy. (l'ic;t,oaaTeo i.no, o;t,noapOMOnno c 
pacKiicoeniieM craoii boomo/Ixiio oa cmot naonaiiH a [sacTBopc 
ooOMenToa-pacivitcoitTCooii oGpaooaainie cyob(|)n;a)a n nnTpn;i,oa 
OTiix oocMCiiToa: cy:ih(l)ii;pji n nnTpii;p,i, oyoyaii nepacTaopitMbi 
a >Kn;t,KOM MCTaooc, MorvT no aero y;i,aonTr.cfi. (’,yoi.(t)ii;i,bi n niiT- 
pno;w ooeMCiiToa-pacKiicoitTeoeit, ocTaaintiecn a cTaoit, onaobi- 
aaiOT aonHiiite na pacnpe;i,cocniie cepbi n aoora a I'OToaoii c'ra- 
011, T. e. a iioBocTiioii mc[>o on[)c;ie.'in iot caoiicTaa nocoeoneii. 

('.cpa BbiobiaaoT KpaciioooMKocTb era, in ac.ieocTaiie aoOMO>K- 
iiocTii oGpaooaannn vnnoKoii (jiaoi.i npit TOMiiepary pax ropnacii 
.siexannMocKoii oo|)aooTKii. Imoii co;i,c p/Kan no cepi.i a '/Ko.oooc npe- 
abiiiiacT 0,02‘'o it ocon a c raon no 11 [tncyTCTayioT ;i,py i iie o.'ieMCiiTbi, 
to nonnooiino >Kn;pxoii (J[)aobr ncMionoKiio. Can cocoycT no oaiinux 
•o pacraopitMOOTii c.epbi a pa.oonaiibix Mo;un|)nbaii,nnx >K(.‘;u'oa, >Ke- 
oeoo, co;i,ep'/Kainee oko.oo 0,1 "0 cepi.i, ii[)n l''i()0'^ naxo;i,in'''n a 
TBcpAOM coc.Tioiniiii, IK) iioc.oooy 10111,00 ox.'i avb’ot' 1 1 110 ;io 
canoano no tooi.ko c ne[)exo;i,oM oKo a yKo, no ii c non a.ioiincM 
'/Kn;i,Koii ([laoi.i, npiiiie.si ;i,oon oopaoyioiuoiicn /Kn;i,Noii (jiaobi yao- 
oiianaaoTcn no Mcpo iioiiii/Koiinn TOMiiepaTy |)bi aii.ioTi. ;io oaTae[)- 
;icaanitH oaToi^TiiKii npit 08(S°. VlxitOKan (jjaoa paciiooaraoTcn a an;i,o 
Tonaaiimeii n,oeiiKii no rpaimnaM oopen, oc.iaooncT canob MOKoy 
jiiiMii, peoKo ennoxaoT MoxaiinaocKyio npoanocTi., ai.ioi.iaaoT wpac- 
110.'IOMKOCTI.. 

OooMonTbi-jiacKncoiiTi'on oKaobinaior noiiocpoocTaoniioe aoiin- 
nne iia co;i,op>Kanno pacTaopoitiioro a >b‘ii;i,KOM >kooooo Kiic:io[)o;i,a 
n TOM caMi.iM na cocTonnno |)oaKii,iiii oecy.ii.ijiy [)aii,n n 


1S|-t(()M 10] -{S--). (<S()) 
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OMCRimno, npji ;|()CTii/KCiimi pamionecnn, 4 Cm jnr>KC Koimeii- 
Tpauiia pacTBoponHoro h >kh;i,kom >Ko:icac Kncrropo;i,a, tcai Bbime 
;i,(Vi>Kiia uhiTi. KoiinenTpanna amioiioB cepw b Birrai^c, t. e. c iiobbi- 
moiiiicM CTciicMiii pacKiic:ic‘iiiia cTa:iii yBC’jiiiMiiBauTca Biiaaemic 
Ko 3 (|)(j[)nniienTa pataipc‘;i,ericMiiiacc*[)i.i Aicvh’Ay maaKuM a jioxaaao.M. 3 to 
iioao/KC'niic oointMiaaocTiBJ, aiu>kii(j .iiiiiil VKasaTJ., mto : [%S] 

iipir Bbiiiaam-ce cTaai! b AiapTL'iioBtiaix jiciax j)C';i:o iij)cnbi 
macT 8, Tor;ia Kai^ iipii nbiiiaaBKO (.raair b ;i,yroBb!x iicMax no;!, 
ocabiAia maaixa.Mii oro aiiaMOiine ;i,ocTiiracT aO. Ibine rio.aot' Bbicob’nc' 
BiiaMciiiia nao,:no;;aioTca iipu BhiiuiaBi^e cxaan Jioa Kap6ii;uii>i.Mii 
Bj.'raKaMii r);[aro;i,apB |)a:?BnxMi() pcaKumi 

[S] + ) -f- ^(T) - (S"“) + CO(r), (87) 

X. c. K<>r;ia oocciicML'iibi oaaroii piiaxiibio ycaoBiiH apoxoixaiiua 
poaKHMii BiipaBO Bc.'ieacxBiie y;i,aaeiiiia iia c(|)t;pbi peaKu,iiii oKiicii 
yi'jiepoAa. 

^’(oBoai.iio oxMexaiiBo cBHai, mokav oxciiciibio pacKucai'ima 
•/Kcaeaa ii uoaiioxoii t'ro oainncMiiia ox cepbi Gbiaa DKCucpiiMeiiraab- 
iio ycxaiioB.’iena 0ni.i;icpoM ii Kohlmiom loll, U^iiuiepoM ii Oiireai.- 
upoxxoM [o2j iipii il(.•l•ae;^OBa^mn iipouccca ;i,ocyabcj)y paii,im 'ly- 
ryna ii /Koaeaa b Bbiccjixoaaoroxiioii hcbii c xiuviom, jiaroxoBaeii- 
iibiM iiH naBccxii c ;^ooaBKoii lO^’o (t)xopiioxoro Kaai.uiia. ILmu Gbiao 
ycxanoBaciio, >ixu cBaai. mok;;}' ocxaxomibiM coAepa<aniie.\i copbi 
B Aiexaa.'ie ii coAop/KaiincM b iiocacyuiOM yracpo^a oiipeACJiaoxtai 
ypaBiiomieM 

l7oQ-t%S'] -0,011, 


npiiHC.M Dxo cooxiioluoliiie d upcAcaax ox 1420 ao 1720° noaxii iie 
aaBnoiix ox xeAtaepaxypbi. 

ripuiniMaa bo Biiii.Maiiiio, mxo l%C]-l%OI -= 0,0025, 
6biaa ycxaiioBacMia cBaab MoayAV coAcp>KauucM ce|)bi ii KucaopoAa 
B Moxaaao, a hmciokj 


I'.'oOl 


( 88 ) 


ypaBiicmio (88) cBitAoxcabcxBvor, mxo cxcirem. AC'iiV'oi.cl^y ])a- 
lUia iiaxoAiixca b upa.Moii aaBiiciiMocxii or i<oiihch xpauna pacxBO- 
l)Oiiiioro B Moxaaao Kiicaopoaa. 

(OiTiirei) II h'oiioii ycxaiioBiiaii , mxo ec:iii iiocac AocxiiaxCiiiia pau- 
iiOBC’ciia MO/KAy cc[)oii ii KiieaopoAoM b Moxaaae b Baiiiiy BBoaar 
ooacf niai.iibiii [larKiicaiixcai., mom yrao|)OA, to ii b otom cayMat* 
iiaoaioAaexca Aaai.iieiiiiioo ciiiivKL'iiiie coAcp/Kauiia copbi, x. e. 
coxpaiiaercH n c iiao cooxiioiiilmiiic, ii|)t’At TaB;iomioey])aBHeniiOM(88). 
IIbau'iicmiiu' coAop/Kamia coiii.i ii ixiit-aoixiAa b /Keaoac c jiiiaixiLu 
yi'.’iepoAa ii iipouc'(^<^<-' iiaamai ii riiivie iia iiBBetTii 
11 ([rropiicxoro K-aai.ii,iia ii|)ii 1000“ rpaijiiiMCciai iipoAexaBaeiio iia 
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j)iic. 47 . 3 aoci. iiaOaioAacTca iipa.\iaa CBaai. .MOKAy cxcuciii.io 

Aecyab({)y pauiiii ii coAep>Kaiiirc.\i b Moraaac KiicaopoAa. Booome 
iiOBbiiiioiiiie (.•oAt.'P'rKaiiiia KiicaopoAa iiaoaioAa“rocb b naaBKax, 
Moxa.aa Koxopr.ix coAcp/Kaa jiiraxO 0,01 **o Kpc.\iiiira. 

11 irpii iiaaiiMiiii b .Mcxaaao Kpe.Miiiia .\io>Kiio obiao iiaoaioAaxb 
])ecyai.(l)ypaii,nio a iionbiiinMiiio coAt!p>Kaniia KiieaopoAa. iia 

pnc. 48 (iipanr.iir rparfiiiK) iipoAoxanaoiio na\i(Mioiiii(' coAop-axaiina cg- 
pbi n KircaopoAa BHxC.'ioac, coAGp>KaiJi,e.\i 0 , 28 "o (1 ii 0,15 % Si (uaan- 
i;a iipoBOACMia ii iicjipoKa.icMiiioM 
xiirae). Iia piic. ^18 (jioHbiu 
rpa(|)iiic) Jipc'Ai’xaBaeiio aa- 

MGiieiiiic coal'P''^^'"'’^' (:e[)bi 11 
KiicaopoAa B MGxaaac c xaKiiM 
>KC coAGp/Kaiiiio.M yr:ic[)OAa 11 
K|)C.viniia (iiaaiiKa iiponeAGiia 

B Tiir:ie, KoTopr,iiiiii)OKaaiiHa- 
aii B upoAoa/Keiiini Ai<yx Macon 
jipii 1250 ° (• neai.io yAaaeiiiui 

(iOo 11 na (liyxGpoBKii). 

KaK BiiAiio, B 3xo.\i cay Mao pe- 
cyab(t)ypauii>i n uoBbinitMiiiG 
coAopa^aiiirH b Mcxaaac Kiic- 
aopoAa no ii.Moaii Mcc.xa. 

lIcoOxOAllMO OXAIOXllTb, MTO 
upn cpaBiieiiiiii pcayai.xa tob, 
npoAcraBjicmibix 11a piic. 47 
II 48 , cxanoBiixcH omcbiia- 

llblM BaUHHlie KpCAlllllH iiaciiii- 
weiiiie coAcp>Kaiiiitt b MCxaa.Mo 
KiicaopoAa n, n cootbcxctbiiii 
c axiiM, iJOBbiraeiiiic cToiioiiii 
Accya b(|)ypai.i,mi. 

3 aoMeiiTbi-[)acKiic:iirrc‘aii ii|)iiiiii.\iaiox 11 nciiocpoACTBCii iio(* 
yMacxiie b iijiouocco Accyabcjiy pauiiii iivxo.m oo|)aaoBaiiiin iiepa- 
cxnopiiMi.ix n /ixiiAi'Oii craaii c.y.’ii.(|)iiAi>B. Mo-/K*iio OTMOXiiTh, mxo, 
KaK iipaBiiao, mc.m oo.-ii.iiic'ii pacKiicaiiToai.iioii ciiocooiioc Ti.io 
ooaaAaoT r).iG.\iciix, to.m iii.iine oro cpoACXBo k copo. ( iaoAoaa roabiio, 
3 ;io.\ioiiT-pacK-iicairr(‘.’ii., pacxnoponiii.iii n /KUAKom vKo.aoao, 
naa iiMOAciicTBVO r K'aK c k'iu m()|)()Ao.\i, xai; 11 c cepoii. Mo.\'aiiiia.\i 
OMiiiuoiiiin /Kiiakoi'o Moxaaaa or l oin.i n axo.M cayMao iiAf'ii riiMoii 
c Mo.vaiiiia.Mo.M yAa.'ioiiiin iia viaiAKoro Moxaa.aa KiicaojioAB, xaK 
KaK,oi“:iii copa nan cy.n.()niA VKO.ioaa i)acTno]ioni.i it vkiiaI'Om vKO.aoaiy 
TO npii iiiiaKoii K‘oniioii r|)aiuin a.io.MOnToii-pacbnc.iiiTO. ioii ()o[)aayio- 
iiuu'CH cyabilniAbi ariix a. K’.Mon ron, 11 iiaKTiiMC'cixii nopacTBopiiMbi 
B /laiAKO.M /KIMICU' II AO.I'/b'llbl IKl lUM'O VABaHTbCH. 

I ioaoJKirroai.noo B.iiinniio Mapramia na ycT|)ain'nno ixpaciio- 

lll 



^ Q 10 10 30 w so BO 

BpEMSI , MUH 

l'iic.''i7. llrtMC'iRMiiie KoiiuoiiTpaniiir cc- 
|ii>i II Kiic.'io|)o:ui B /KC.TG.xo B iipouecce 
IKiaBKII B Tllivio 113 IIBBeCTII H (j)TOpIl- 
cToro Kii.'iMoni [51 1 
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noMKocTir cTa:iii oomcmiBccTHO. Bo Mnoriix paoorax OTMoaacTcn, 
MTo MapraiiCMi, oGcciiCBiTBaoT ii Conce iio:moc oBinneiinc >Kii;i,Koi‘i 
•crajiii OT fopM finaroAapH oopaaoBamiio cy7ib(|)nfla Mapranna — 
coe^irncnna c BMcoKoii TUMiiopaTypoii ii:iaBneiiiiH it iicpacTBopir- 
Moro B /Kii;i,Koii crajm. 

OAiiaKo iioribafi corjiacirn.cH c tcm, bto npit o6lihiinx coAep- 
/KaiiiiHX Mapraiiua aa CMer iipitcyTCTuitH iiocjioAnero mo>ki!0 uo- 
BbuiiTh CTcifC'iib Aecy:tb(j)ypanirii, raiv KaK aojib ccpbi, cBBaaiiHoii 



Pile. ''iS. ll3MC‘ueiiiio coaepHfiinim cepi.! ii Kiic.*iopo;tM b /Ko.roae, coaepHtaineM 
0,23% C II 0,15% Si [51]: 

c .1 i‘;h a — ii:iniu:ii h Tiir.ic, ripoMa.ifiiitOM iipii 1250°; c ii pl;> u - uriaiiBa h H«*iipo- 
ua.icHiioM TiiiMe i!a.-ifii 


(• MapraiiucM, iipit TeMiiepary pax t:Ta;iona|)CMiiia iioaiiaaiiTcnbiia. 
Kc:in obi At'cyribtjiy (laniiB ii|)ox();i,ii.aa aa ( ‘R't oopaaonaiiiiB b CTa- 
;iii cy.ab(|)ii;ui Mapraiiua, to ciiii'/KOiino coAop>b'amiff ccpbt n CTa.nii 
coii[)oBO/K;ta:io(o. fibt rmr/KCiiiiCM coAcp/Kaiiiin b iieii Mapraiiua. 
Poay.TbTaTbi ircc.;ie;i;oHaiiiiii on [imtopraioT aro iio.ao>KtMiiro. llaniot- 
Mt'p, iipii iiayiieiiiiii iipoHocca i[.TaitKn b lO-Toniii.rx AyroBbix iicMax 
obi.'io ycTaiioitneiio, >ito cc.au (j)cp|)OMapraucu, obi.a nncACii b naii- 
jiy B iia'ia.ac BoccTaiioBirre.Tbnoro iicpiioAa, to iio Mcpo |jaaBiiTiiu 
pcaKniiii, ii[mcyiii.ux .aroMy iicpnoA.V, ciiii/KacTcu coAcpH^aiiuo cepi.i 
B MCTa.'i.’ic, tio OAiioB|)CMCiiiio c .TniM iioBbiiiiacTcu u coAcp>Kaiiue 
Mapraiiua oaai'oAapu BOCcTaMonaciiuio Mapraiiua b iii.aaKG [.o.'-il. 

Mapraiioii, ciioc.ooctbvct Ai^'i-y.’ibijiyjiaumr 'lyryna, ocoociino 
ii]Mi BbiAcp>KKe vKiiAooro ayryiia b iicoTaiiaiiBacMbix MitKccpax u 
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upu ucju'BoaKc Myryiia, Taic kuk bum iiii/uc TCMiiopaTypa Mcia.ajia, 
TCM oo.ieo ojiaroupuHTtiw ycaoniiu A.au oopaaoBaiiuH cv:ib(|)UAa 
Mapraiiua. 

0 riiM It MOHxiio o6'bnciiuTb ii.aiiuiiiic Mapraiiua ua ycTpaiiciiiic 
bpacuo.aoMKocTit CTaait. yMCubnioiiiic pacTiio[)UM0CTu cyab(|)nAa 
ybcaeaa Jipii noiii.i>Kciiuu TOMiicpaTypbi, iiohb.tcuho OToro cocao- 
iieiiiiH ua rpaiiituax aepeit u ubicoKau iiOBepxiioCTiiaa aKTiimiocTb 
Mapraiiua ciiocoocTByioT oopaaoBaiiiiio cyaw^uiAa Mapraiiua npii 
uarpenc CTa.au ucpcA ee ropaucii MCxaiiiiMccKoii oopaooTKoii. 

llaBOCTito, UTO uacTO iipoGa CTa.air, ox.’iajKAeuiiaa ao TCMiiepa- 
Typbi KOBb-u n CTaKauBUKe, iie mo/kct Gbrn. ii|)oKoBaiia 6e3 iioaicrc- 
iiita iipu 3 ro.vt Tpcmmi. Ji/CJiii jko iipoGa Toii >kc cTa.aii Gbijia oxnaju- 
Aeiia AO uusKoii TCMnepaTypbi, aaTe.vi ciioim Gj.i.ia uarpCTa ao tcm- 
iiGpaTv pbi ]\OBb'u, TO u 3TOM c,:ryBac cra.ab mo/Kct Gu rb irpoKOBaiia 
00.3 iioaBaciiua Tpcu;uu. OGbaciinoTca oto tom, mto b poaynbTa- 
Tc ox.-uuKAcuiia u iionTopiioro uarpoiia cyai.iluiA > 00 : 10:01 uepe- 
xoAUT II cyjib(])iiA Mapraiiua. 

i aKii.M oopaiiOM, 00.311 .Mapraucii, 11 iic uoubiinacT CToiioiiii 110:1110- 
Tbi oqiriueuua jkuakou CTa.aii ot copw, to 011 ciiu>KacT B|)eAuoe B.aiia- 
jiiio copbi ua KaMOCTBo cTa:iii — ycTpaiiaoT lipaciio.ao.MKoCTb G.aa- 
ro,.i;a pa oopaaouaiiuio cyv 3 b(|)irAa Mapraiiua u oo.aacTu y.MojicuuLix 
Tc.MiiepaTyp. 

Tauiie . 3 acMCuTbi-pacKitc:iuT 0 . 3 ii, Kau yr.acpoA, b'pCMuiiii 
(()uc. 27 ), iioBbiiuaioT aKTUBuocTi. copi.i, pacTBopoiiiioii ii >KiiAKoii 
cTa.iii, 11 TO.M caMbiM G.aaroupiiaTiio u.auaioT ua Go.aoo uojiiioc 
OBiiiuoiiuc >KuAKoii CTajiu ot ccpi.i. 

'-Ito KacaoTca Bjiiiatiiia Mapraiiua ua upouccc Aocy.ai.ijiypauau , 
to iicoGxoaumo oiwioTUTb, UTO ua ociione iiMGioiuuxca AaiJUbix 
Jie. 3 b 3 a OTpiiuaTb B 03 M 0 >Kii 0 CTb noBbiiuouiia ctoiiciiii Aocy:ib(l)ypa- 
uuii 3 a cucT iiaaii'iiia Mapraiiua b >kuakou CTa:iii. Maprauou mo>kct 
iiOBbicuib CTCiicub AGcy.Ubijiy pauuii 11 no 3 a chct oGpaaoBaiiua 
B naiiiic >KUAKort CTajiii cy.ii.cpuAa Mapraiiua. 

Boouluo iiariiit cBOAOiiiia 00 otom .o.to.mouto, oo:i KOTO|)oro uo- 
B03MO>KUO COlipOMCIIIIOe CTa.MOBa pClllIO, Oiue COBO|)I110II1IO ucao- 
craTOMiibi. Mapraiiou — c.iaGbiii [lacKuc.iirro.ub, no G 03 iioro 
I1GB03.MO/KUO iiaA'io'/KaiuB .M oopa.io.M jiacKiicaiiTb CTa:tr.. Cly.ii.ipiiA 
Mapraiiua iipii TCMiioparypax CTa.icBapcuiia uc oGpaaycTca, no 
cToueub Accy.3b(j)ypauo 11 :ia cmct ua:iuMua .Mapraiiua mo>kot obiTb 
iiOBbiuiciia ; ^BpGAiiOO b.tuuuuo copi.i uoA B.aiiaiiuoM Ma[)rauua ciiii- 
•/KacTca. ()ocy>KAan b.iiibiiuo .Mapraiiua, c.ucAyoT u.moti. b luiAy 
BblCOKyiO UOBOpXlIOCTliyiO aKTIlBlIOCTb OTOrO O.IO.MOUTa 11 TO, BTO 
npouocc ;iocy:iB(])ypauurr mouu't iimoti. .mocto 110 b oobo.MC Baiiiibi 
ucuAb'oii rra.Tu, a ua iioBopx iiocrii pa;5Ac:ia /KiiAb’oii CTa:iu c (jiy- 
TcpoBKoii, CO ii,i:iaKo.M. Bc:iu .iro tuk, to Majiraiiou ouavKor G.ua- 
roTBopiioo B.iuuiiuG jui yclvopouuG iipouocca Aocy.ibijiy jiaumi u 
JiOBbiiiieuuo CTOiioiiu (uiuiuoiiufi /KiiAKoii CTa.uu ot Copbi 
8 A. .M. CiiM.'ipini jj^ 
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ra3iiocTopoiincc nnnanne DncMOUTon-pacKncJiHTc:icii iia iipo- 
uccc ;i,ccyai:.(J)ypamni mo>kiio upc^’^CTaniiTb pesyjibTaTaMii iiccae- 
;^OI!all^^I ro:rbAMaiia, JI,op>Ka u OirnGpyi^a [54], KOTopwo oiipc- 
ACviiirEH Banaiiiie paaaii'iutix ojicmcutob, paCTBOpciiiiLix b /Kono:u\ 
iia KoiTCTaiiTy CKopocxir nepcxo;ui ccpi.i iia /KBAKoro Mcranna 
B m:iaK. ynoMnnyrr.io anropBi MOxaiiiKtM yAa:iciiiin cepi.i ii3 mo- 
Tanna b in.aaK iipc;i<'TaH:iM!OT b c:ie;^yiomo.M bm;b‘: 

MS(r„=MS„„); (89) 

+ €,)()„,„ = MO,„„ -r C.,S,„„: (90) 

.MO(„„-;-n(rc)-M + ll(),„„: (91) 

B 3THX ypaBiieiiiinx R = C, Si, Al, Mn (?) ii ^[ — Fc, Mu, Si (?). 

rpa(|tnMO( Kii icmuiiiic 

C, Si, Mil u Al iia kom- 
CTainy cuopoCTit iicpc- 
xo;i,a cepu ii3 MeTa:i:ia 
B Bijiaix iipc;(CTauriciio iia 
pile. ^i9. 

Mo/kho ocuapiiiiaTb 
BBiB();iu l'o.Tii.;i,Maiia, 

j[|,0])5Ka ir CDiu’iupyKa, 
Koropbic OHii c;i,e:ia:iu 
iia ociiOBG iioriyMCiiBBix 
MM II OKCIiepMMCJlTaril.- 
jiNX ;i,aiiiii:.ix, iro bjiiiu- 
iiiiG iu'peMucjicn]ii.ix a;ic- 
MCBTOB — a.aioMiniiiu, 
M a [)ra 1 1 na , i< pCxM u mb it 
yr:icj)Ofla iia CKopocTb 
jijiont'fca ;tccy:i).(j)ypa- 
miii iK'fOMBeiiiin, 11 aro 
;i,o:i/Kiit) YMuTbiBaTi. b 
ri p a KT 1 1 K c c xa .■ 1 C' B a [)C 1 1 1 1 a . 

Riic;i,OMCiinaa ;i,ocy:ib- 
(Jiypanua 'lyryiia u])Oa- 
ii(»'iTuxe:ii.nt't‘ oMUUtcmiM /KiiAKoro Mcraruaa ox copbi b cxanou.'ia- 
Bii.ai.iiMX iicMux. J|,ecy.!i.(i)ypaii,uio iipii Bbiujiaiib-o Tpanc(|)opMa- 
Topiioii cxajiii Gojiec nc'.'iecoofiparuio upoB();i,irib hc ;i,(), a uoc.ig 
BBOA cima itjK'.Mima b Baiiiiy /F<u;tKoro Mexa:i:ia. 

TaKMO a.ac'MtMixbT-jiacKtiCJiiixtviii, Kan xiixaii, mipicoimii, 
Kaabniiii, oo.ia^’taiox Gojice BbicoKiuM cpo,icxBOM k ccpo, bcm Map- 
raiicii; oxii axUeMOuxbi oGpaayiox cy:ib(f)M;ibi, ycxoiiMUBbio iipii 
TCMMopaTypax fxa.it'iiapcMiita ii ]ic‘|)a( Tii()|uiMi.it“ b /KiiAKoii cxa.’in. 
Ila.’iii'iiic ]io;ioniibix a.’iCMOiixoB Moacox, nn-iu'[)iibi.\ , jKiBbtcuxb 

J}4 


0.015 



Hcxodnap kopuenmpai^uP 

/lezupyHJiuezo 3-^eAieffma . Yo 


rHC.49. Banaiine ajiOMoiiTOB-parKmaiiTO.ieii 
Bfi cKOpocTb ;tecy.ii.(j)ypaniin 154], 


eneub nojinOTbi Aecyab(|)ypauuu u, BO-BXopMX, ciiuauxb upeAHoe 
Ilia line cepbi iia KaaecTBO cxajiu. 

Kpatbxc u XujiTu 155] oocxoaTejibiio paccMOXpeau Boupoc ob 
5pa30BaHiiii OKCiicyJibtliiiAiibix BKaioaeuiiii b cayaae ncuoabso- 
amia ajih pacKucjieuua CTaaii Maprauaa, KpexMuiia u aaiOMiiiiafl- 
eayabTaTbi oxoro iiccaeAOBauiia caeAyex uMexb b Bimy^ a pit 
cxaHOBaeiiHii ouxiiMajibUbix mcxoaob BbmaaBKii cxaiiri, ocooeuiio 
ueaax C Kucaoii (})yxepOBKOii. 

IlaBno itsBecxito tt oxpimaxeabiioe it nojiOKuxeabuoe Bnuanue 
ai<Smuaflua yAapityio BaaKOCxb cxaati, BbinaaB.ncmioii b AyroBbix 
"eaax c Kiicaoii tj-iyxepOBKOii. Ecau 3xa cxaab ue 6biaa paCKitcae- 
a aaiOMHiniCM, xo ona n jriixoM cocxoaiimt o6:iaAaex Aooxaxomio 
AOBaexBOpuxeabiioii vAapHoii BasKOCXbio, no BcaeACxnvie iieuoa- 
[oro paCKitcaeHiia cxajiit oxaiiBKii ns nee xapaKxepiisyioxca iio- 
iBimemion nopitcxocxbio n no Miiornx cjiyaaax iiaaiiMueM npyaiibix 
•aaoBbix iiyabipeii. npiiMOnciine ajia pacKitcaenna iieoojibmnx 
{oanaecxB aaiOMiinna (oKoao 200 a ita 1 m) oGecueanBaor noayae- 
jne iiaoxHbix oxjjmbok, no nbisbiBaex pesKOC naAeune yAapHOii 
laSKOCxn cxaan. 3xo n annaocb ociiouannCxVt A^a yxsepatAcnna , 
1X0 ajiiOMnnnii onasbiBaex BpOAnoc Brinanne na MCxaunnecKtie 
iBoncxsa cxaabiibix oxaiiBOK. ^ 

B peayjibxaxe ubinojiHeniibix nccneAOBannit ycxanoBJicuo, axo 
JiopxMa n pacnpcAcaenite cynbtiiiiAnbix BKaioaeitnii sanncax ox 
pacKiicaenna cxaan aaiOMiinnOM. 

B cxaan noayaennofi 6e3 pacKiicaeniia ajiioMnmieM, npju- 
HHe rjioeyji’n oKC.icy-nb(jinAOB (uK.-cio<ioiriiH I Tiiua — no uOMeii- 
itnaTypc aMep.iKaiicitiix MeTa.-i.’iyproi)) 6ecnopHHOMHO paaiiemaiox- 
cn BO MCCM o6-beMe Mexanna; a cxa.xn, pacKucnoimou Hcooabm.txn. 
apncaaKaM.i aJiiOMLiiinn, cyjib((>iia wcjieaa ,i xuepAbio pacxuopbi 
cyjibclniAOB Hteiieaa n Mapraima (BKaioacnna II 

Koii iiJienKn pacnojiaraioxca no rpantmaM aepen. 1 asoOu^enno 
oxAeabitbix 3cpen naetiKaMti cynixIniAOB n annacxcn ocaion.j^on 
npriMniioii iioBbimeiina CKJiomtocxn cxaan k oopasoBanitio ropa 
Hiix xpemnn n nonnateana yAapnoii nasKOCXu cxantt. AniOMnnnn 
cnnstiB Koimcnxpamiio paoxBopennoro n antAKon cxann KiicaopoAx , 
vcxpaiinn B03Moaniocxb oGpaaoBanna ncrKonaauKnx obcncja. 
((ntAOB ti Bbisnan ncG.xaroupnaxnoc a-aa Kanecxua cxaan pacno- 

‘'^"lioccxanoBa^ nasKOCxn anxoit cxa:in Moaccx Gbixb 

oGecncMcno yBcniiHeintOM KoannccrBa BBOAUMoro n atnAKVio cxanb 
aaiOMnnna. B oxom caynac oAiia aacxb aaioMiinna naanMOAea- 
cr/cx c Knc:.opo,^^^^ Apyraa - c cepoit, oGpasya nepacxBopn- 
Mbiii B cxann cyab(])nA aJiioMitnna AUSs, Koxopi.in b iniAe inepAUX 
Hacxnn nsneiucn b aiiiAKoit cxaan. 

KaKaa-xo ao.aa oxnx aacxim noAiniMacTca na noBcpxnOCXb 
vKiiAKoii cxann; ocxanuineca Bacxnubi cynialniAa anioMnnna ucpan- 
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DOMepHo pacnonaraioTcn 130 BCGM oSteMO cxanii. TaKiiM riyxoM ciiii- 
/KaexcH npoAiioe iiriiifiinic cepbi iia Kanecxiio cxa:iJi. 

CJIe;^OBaxe«"lJJIlo, mo/kiio iipii BLiujiacKe cxajtii ii ucMax c Kiicjioi'i 
(liyxopoiiKoii uojiyvjiixL xopomo pacKiic:ieiiiiyio ajiioMmiucAi cxajii. 
lio KOJIIIHCCXBO axoro aneMOiixa, JiuoAiiMoro b cxa;ib, ao:i>kiio 
oiipcAOJiHXB c yBGxoM 0 X 0 BBaiiAioAejicxBiifi lie xo: 1 bko c pacxno- 
peiiHLiM n cxa;ii[ KiicviopoflOM, no ji c cepoii. 

IIpii iiay’iCHiiii B;iiiBiiiin anoMeinoB-j^ucKiicjinxeneii na cini>Ke- 
mie BpoAHoro AciicxBiiH cepu iia CBoiicxBa cxajin yiviepoAiicxan 
cxa.iB Otijia BBiiiJiaBJieua b 40-KiiJiorpaMMOBoii BBicoKOBacxox- 
iioji nemi c Kiicjioii (jiyxepoBKOii |56]. CxajiB npeABapiixe;iBiio 
pacKncjiHjiii cii.TiiKo.Mapraime.M, (lieppOMapraiine.M ii (jieppociijin- 
Hiicm; AJifl OKOHMaxejiLiioro paCKiic;ieniia jjciio:iB30Bajiii b oahhx 
a.TioMmnui, a b Apynix — KMK (58,36% Si- 
14,06% Mil II 20, 65%Ca). ^ ’ 

lijiiiHnue KoniiMGCxBa anioMnmiH, BBOAOiiiioro b /kiiaixVio 
cxa:iB AJin ce OKoii'iaxcjibjioro paCKncBeiiiiH, ua yAapiiyio BHBKOcxb 
cxa.aii 11 iia coAep>Kaiiiie b iicii iieAiexajuiiiBCCKux iiK.aioBciiiiii 
xapabxcpuayexcfi AaiiiibiMii, npiiBeAeiiiibiM b xao.i. 17. 


T a C :i II n a 17 


B.iu.'iiiue pacKucACHUH aAioMunue.n )ia ydapni/io eASKocnih 
u codcpjtcaHue ucMemaAAUHecKux eKAioueniiii a cnia.iu 


K: 


iiaaDHii 


342 

343 

344 

345 

346 

347 


lIpiirniHP- 
11(1 aaioMii- 
iiiia, % 

Xi 

iMii'iccisiiO cociaB cTa.-iii 


yaapiian 
eaiBoc h. 

u 

Mn 

?i 

P 

s 



0,36 

0,92 

0,40 

0,041 

0,044 

5,70 

0,02 

0,34 

0,93 

0,40 

0,050 

0,043 

3,16 

0,04 

0,34 

0,88 

0,39 

0,052 

0,044 

3,66 

0,06 

0,34 

0,91 

0,39 

0,044 

0,042 

4,24 

0,08 

0,39 

0,90 

0,40 

0,052 

0,044 

4,07 

0,12 

0,34 

0,89 

0.40 

0,051 

0,047 

4,34 


Cn.’ippjHnime 
ne.ML'iaajiii'ie- 
CKllX BliJIlOMe- 
miii, % 


0,143 

0,148 

0,132 

0,118 

0,121 

0,135 


3x11 Aaiiiibie noAXBep/KAaiox, bxo iipiicaAKa iicCoribmiix Konii- 
MCCXB a:iio.MHHiin xoxn n oGcciie^iiBaex nojiyMoiiiic xopomo pacKiic- 
JieuHoii cxanii, no cnii/Kacx yAapnyio Bnanooxb cxajin. IIomxji noa- 
Hoe BOCcxanoBjienno yAapnoii bhbkocxii (ao anaBennn, iipncymcro 
cxajin, no pacKiicncnnoii a.xioMiinneM) B03MO/Kno :ia caox anaMii- 
le.ibiioro uoBbiuiciinn KO.aiiBecxna nnoAiiMoro u >KiiAKyio exam. 
ajiioMnniiH. 

MaMCiicnne yAapnoii BH3Kocxn cxanii, Kan CyAox nOKaaano 
niiwe, aaBiiCMX ox xapanxepa noMexanmiBCCKiix BKjjioBennu n nx 
pacuonoiKCunn n roxoiioii cxaJiu. 


I in 



I’lic. 5(). Bkviio'tciiiih n pacKHcaoiiiioii cTonii |5G]: 

a — OKCiicy.ii.cj iiaiiue BujiK.MPiiiin n cTnaii, pacitiicjiemiori ciiaiiKOMapraiineM (x 300: 
6 — BiJ.TioMPiiiin D cTanii, pacHiic.ifniioii ciiaiiKO.MnpraimcM c aoOaBnoii 0,02% A| 
(X 400); ff — cyjii.((»iiaiii,ie nnaioMfHim, papno:ioji;piiiii.ie no rpaiiiinaM arpen; Tpanae- 
iiF.in iiiaiKp (x 400); 8 — cy.ii.aniaiiLip bk.’iio'iciiiui b craan, pacKncaPinion ciiaiinOMap- 
ranne.M c ripncaanoii 0,08 Al; (x 400); d - r-y.ti.(t)ii;uii>ie Bn.nio'ieinm b craaii, pac- 
Kiicaeiiiioii cn.’iiiHOMapramu'M c npiiraanoii o,08‘’„ Al, paciioaomemibie BiiyTpii Bepeii. 
Ti auaeiiin.iii iiiaiKji ( •' 40u) 


9* 
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BKJiioMeuufl, KOToptie o 6 Hapy>KenLi b cxajiu, pacKiicneuiioii 
TOJibKO GHJiHKOMapraiineM (nJi. JSTs 342 ), nan noKaaano na piic. 50 , a, 
npeACTaDJieiibi rjioGj’jiflMii OKCiicy;ib 4 >^iAOB pasMepoM ox 2 ao 25 

MHKpon. Hacxrmu BKJiioqeiiiiii pacnpeAeniiJTiicb d oSieMG Mexajina. 
3 xh aerKon:iaBKne 0 KCncyjib(|)HAi>i ue OKaaajiii BpeAiioro BJiHBinin 
iia n.aacxiiqiiocTb cxanii. MriiiiiMarrbHori yAannoii BHSKOCXbio 
xapaKxepiiayexcH cxajib ujiaBKii J\o 352 , pacKucjicmiaH npiicaAKOii 
0 , 02 % ajiiOMUHiiH. PacnpeAejieime OKCircy.nb({)»AHbix BKJiioqeiiiui 
B 3X011 cxajiii npeACxaBjieiio iia piic. 50 , 6 . BKJiioHeiiiifl o 6 pa 3 yiox 
noqxii cnjioniiiyjo njicuby no rpaiiimaM aepcir; noAoSnoe pacno- 
jio>KeHiie, ccxecxBeiiHO, fiBjinexcn iipiiMiiifoii 3 aMCXHoro ciniH^erma 
yAapiioii Ba 3 KOCXH cxa:iii; iia upoxpaBjiennOM mjiiKjie (piic. 50 , e) 
xaioKG BuaBJieeo norpainiMiioe paonoaojKCinie OKCncyjibiJiiiAHbix 
BKJHoqeuini. PacnpeAeaeiiiio ii (|)opMa BKjnoMGiiiiii b cxajirr, paCKuc- 
jieiiHoii npiicaAKOii 0 , 08 % ajiiOMniiiifi, npGACxaBjiGUbi iia piic. 50 , 

8 u d. SAGCb nOKaaano, qxo BKJiioqGiiiifl rGXGporGiiHbi: cbgxjihg 
yqacxKii ^aiKCiipyiox pacxBop cyjib^iiAOB H<ejiG 3 a ii Mapraima, 
XGMUUG — cyjib(|)HAOB anioMitiina. Hacxnn,bi brjiiobgiiiiii pacno- 
no>KGiibi HG no rpaininaM, a Bnyxjin 3 cpGu. 

CjiGAonaxGJibHO, aa cacr najiGHGifna KonnaGCXBa aJiiOMniiria , 
BBOAHMoro B 5 KiiAKy*o Gxa.ib A-^a GG OKOitqaxGribnoro pacKiicjiGHiia, 
nBMGnaGxca pacnpGAGjiGuiiG qacxiin, BKJiioMGinui B cxann n 3 xo ona- 
3 biBaGx BAiiamiG na yAapnyio BaaKocxb. 

PacnpGAejiGunc BKnioMGiinn b cxa.:nr b cboio onGpGAb ooycjiOB- 
jiGHO cocxaBOM oSpasy iouj,nxca MacTiiu okiichob n cyjiMlniAOB, a 
cocxaB CBaaan c xcMUcpaxypoii iix luiaBncnna. ^lacxnuM c bw- 
coKoii XGMnGpaxypon nnaBJiGiiiia, GyAyan b xbgpaom cocxoamin 
B HiiiAKoit cxajin n aBnaaci. AononinixGAbnbiMn «nGnxpaMii» b'pn- 
cxanjinaannn, pacnonaraioxca b ox:in>inG ox BKJnoMGBnii c imsKOii 
xGAincpaxypoi'i n:iaB:ionnn ne no rpannuaM, a nnyxpu acpcii. 

XiiMiiMCCKiiii cocxaB BK:rroaoHiiit, BbiAcncirnbix npn anoAnOM 
pacxBopGHini cxa:nr, npuBOACn n xaGji. 18 . 

Ta6nima 18 


XuMUHecKuii cocinae neMema.uiimecKux oKAioneHuu u codepMomie iix a crna.iu 


Si 

n;i;iDitii 



C 0 ,x e p 

>H a H 11 1 

e* % 



Coappwaniie 

iiiic.’i()]to;i:i , 

onpcac.'ieHiioe 
Mero;i<iM nany- 

yM-ii.-iiiDnii, 

FeO 

MiiO 

Siu, 

Al.O, 

Fi‘.s 

.MiiS 

A 1 ,S, 

i: 

342 

0,0028 

0,0025 

0,0095 

0,0049 

0,0852 

0,0435 


0,143 

0,0097 

.343 

0,0015 

0,0015 

0,0035 

0,0125 

1,0825 

0,0462 

— 

0,148 

0,0C88 

344 

0,001(1 

0,0008 

0,0027 

0,0124 

0,0495 

0,0598 

0,0062 

0,132 

— 

345 

0,0011 

0,0012 

0,0026 

0,0136 

0,0358 

0,0435 

0,0203 

0,118 

0,0075 

346 

0,00C6 

0,0006 

0,0012 

0,0121 

0,0330 

0,0544 

0,0187 

0,121 

— 

347 

0,0005 

0,0003 

0,0015 

0,0218 

0,0330 

0,0544 

0,0234 

0,135 

0,0094 


in 


Khk mmiio, uo Mepo yDOauMcnnH "“e 

lOMiiuna n oKuciitix BK.’noMouiiiix iioBunjaeTcn coBepM aui 
ncif aAiOMHima npn oahobpgmgiihom cnuHiCinin AOJin 

noMiiHiia BbiawBaGx ii naMcnGiine 

iBbimaGxca ao^« CGpw, CBaaaimoii c amoMiiiniGM, n , . 

)jia cyjibijbiiAon >KeAG 3 a n Mapranpa. Bonec oxaGx.iiin 

jaghiig cepbi MGWAy >KGJ1G30M, MapraupG.M 11 aAioMiinnc. . pc 
3 pn 3 vexca AaniibiMn, npiiBCAeBubiMii b xaon. U. 


l^acnpedeMHue cepbi Mexcdi/ yice.ieaoM, MapsaiitfeM 
u aJiioMunueM 



no;in ceou (b 

% OT ee oSiuero coaep>HanuH 


B cTa.niO, CBHaaHnaa c 

n.’iaDKii 

jueJieaoM | 

MapraHUCM | 

aJUOMHHIieM 

342 

63,2 

36,8 

— 

343 

60,4 

39,6 

— 

344 

41,0 

50,0 

9,0 

345 

31,0 

38,1 

30,9 

346 

27,3 

45 , 4 

27,3 

347 

25,5 

42,6 

31 ,9 


HaBomoBBOO cBBBOTeBBCTByeT, BTO «“p™b;“o"up“ 

.BBKO KOK pacKHC.’iuTe;it, BO B Kai< a:ieMe„i, 
ccnon B pcayribxaxo oxoro BaaiiMOAenciBna b jkiia 

pGAeneuiiG ccpw b roxoBon cxanii ii, b boncanoM cici , 
naccKiiG CBoi'icxBa nocjiGAneii. ^ r-vii cbii iou npn npn- 

Kau- B.iano, aa cot yuG.iuBounn ewopjKaBBe 

lOCCTanaB.'BiuaoTCii yjapiiaa imaKOOi i. cr-i-''' ^ 

leMOTaaTiil'ieoKiix BBaioaeniiu n | ‘ ' oiiiaBO b npBAC- 

, B„>KC, MOM n Cia-BI, pacKBCOBBOB „e 

IKllX BKJIlOMOintll. 
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T a C .1 II u a 20 

XuMuiecKuu cocmae u ydapitan onsKocnib cnia.iii, pacKuc/ieituoii KM K 


IlnaB- 

KH 

Bnoaenn 
KMK flan 
l.aLKiiiae- 
HlIH, % 

CoacpinaiiiH', % 

Van pun n 

nnanocTh, 

a PM cm‘ 

Conepmniiue 
iiPMein.i.iii'ie- 
cKiix n nji 10 He- 
ll II ii n cia.Hii 
(MCioa njiea- 
Tpa’iiina), 

C 

Mil 

SI 

P 

s 

498 


0,34 

0,70 

0,33 

0,052 

0,048 

5,40 

0,103 

495 

0,10 

0,35 

0,84 

0,4f) 

0,051 

0,051 

4,32 

0,(98 

49B 

0,20 

0,40 

0,93 

0,39 

0,050 

0,050 

3,90 

0,088 

497 

0,30 

0,39 

0,77 

0,33 

0,050 

0,049 

4,55 

0,085 

500 

0,60 

0,34 

0,96 

0,42 

0,051 

0,051 

4,03 

0,090 

499 

0,75 

0,34 

0,85 

0,45 

0,051 

0,051 

5,45 

0,093 


CncAyex OTMexuTh, hto coflepmamrc Kiicjiopo^ta b >KiiAKoii CTajin 
iiepCA pacKiicjicmieM ee KMK Gwjio npaKTn'iecKii oAniiaKOBO 
c co;jiep>KaiiiieM KiiCJiopoAa nepcA pacKucjieimeM CTa:iii ajiioMiiiiiieM, 
no C/OACpataiine okiichlix nKjiio^eiinii d CTajiir, pacKiicjieiniOH 
KMK, OKaaLmajiocb, Kan iipann.ao, d flua paaa nii?Ke, mom b CTa/iir, 
pacKiicneiiHOii ajiiOMniiiiCM. npiiMeiieiiiie KOMiuieh'cuoro paci^uc- 
jiine.iH oGccueMiiJio ne To.ibKO Gjiaroirpiiaxiioe jjepepacnpeaejieiine 
cepij M0>KAy oxflejibHbiMii ajieMeiixa.Mii, no n cnocoGcxBODa/io 
yMCBbincHiiio coflep/Kaiiiifl OKiiciiux iieMexanjinyecKiix BKJiioBennn 
b cxa:iu. 

CocxaB ueMexarmriMecKrix BKJiioBeirnii, BbiAejieiiiibix npn aiio^- 
iiOM pacxBopeiiuB cxajiu, npuBGAeii b xaG-T. 21. 

T a 6 a im a 21 

XuMunecKuu cocmait enjiioHemiii, ehidcjifinibix npii aiiodno.u pacinoopenuu cma.iu, 
pacKucAeintou KMK 



Coaepaiamu-, ‘V, 

Cojuiiira- 
Hiie ni;:iio- 
'M-iiini 11 

iijiaDHii 

FeO 

1 MnO 1 

SiO, 1 A1,0, 

CaO 

FeS 

MiiS 1 

CaS 

498 

0,0028 

0,0031, 

0, 0094*0, 001 8 

0,0003 

0,0488 

0,0304 

_ 

0,103 

495 

0,0016 

0,0012 

0,0022lo,C027 

0,0021 

0,0535 

0,(348 

_ 

0,(98 

496 

0,0013 

0,0010 0,0014 0,0023 

0,0018 

0,(331 

0,0380 0,0( 9( 

0,(88 

497 

0,0009 

0,0007 

o,ooi2;o,(;oi7 

0,0019 

0,0283 

0,('364 

0,(-144 

0,085 

500 

0,0008 

— 

0,0013 0,0025 

0,0022 

0,0340 

0,(310 

0,018( 

0,(.90 

499 

0,0009 


0,00180,0024 

1 

0,0044 

0,0230 

0,0332 

0,027(, 

0,693 




VF': 


-S' 






P.c 51. llK.nn.,o..i-a n c-Ta.u, [501, pa< K.H..en..o,i GMK 
_ O.OP , (X .00); 6 - (X .00); « - ’^nOO)? cJiOHinua 

>.n, Ca)S 
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Ho Mepe yucjJii^eHiia KOJunecTua unoAiiMoro KMK n oKiicni.ix 
BKJiioMeiiJiHx noBbimaOTCH coAepHomie OKiicii KajiBuufl 3a caex 
snaaiiTejiBHOro cuii>Keiiiin okiicjiob >KCJiC3a ii Mapraiiu,a; uoBHme- 
iine AOJiH cyjib<J)HAa Kajibn,nH conpoBOWAaeTca aaMeiiibiM CHUJKe- 
nuGM AOJJir cyjib^ima wenesa. 

Kan noKaaaiio ua piic. 51, a, 6, e, a, 5, cyjib4)UAbi OBajibiioii 
$opMbi pacnpeAeAiiAiiCb HepafliiOMepiiO b od-beMe cxaAu; onu pac- 
noj]0>KjiJiiicb lie no rpaiiun,aM, a Buyxpii aepeu. HacTnii,bi bkbio- 
qeiiiiii rexeporenHbi. 

OdpaaoBainie cyjrb{{)iiAa xiixaiia b cnnanax wejieaa, xuxaiia 
n cepbi; >Kc;ie3a, xirxaiia, yrjiepoAa u cepu GbiJio ii 3 yMeHoOumcjiCM, 
Po3 Ji 3 jijjiicom [57]. B cnjiaBax >Kejie3a, xjixaua ii cepbi, oxjinxbix 
b necMaiibie (JiopMbi, Ghjio o6iiapy>Keiio, nxo npn iiBMeneHiiii ox- 
HomeniiH Ti : S c 0,77 ao 2,86, aoah cepbi, CBH3aniioii c xiixauoM, 
noAHHJiacb ox 5,2 ao 62,0%. 

B cnJiaiiax aienesa, xiixaiia, yrjiepoAa ii cepbi, iiecMOxpfi iia 
HaJiiiHiie yrnepOAa, oGjiaAaiomero bwcokiim cpOACXBOji k xiixaiiy, 
Gojiee iiojiOBiiHbi odmero C0Aep>KaHiifi cepw CBaaaiio c xiixaiiOM 
npit ycnonnii, axo oxiiomeime Ti : S KOJieGaJiocb b upcAeaax ox 
0,58 AO 2,59. 

fl,aiTiibie 0iimeaH, Po3 n 3aAnca nOKasbinaiox aiinib xeiiACiiriiiio 
K yciiaeiiiiio odpaaoBamiH cyjii4)iiAOB xuxana no wepe noBbiraennn 
cOAepaiaiiHH xnxana b cnaaBax. 3xn Aannue npiiA Jin moh<ho pac- 
npocxpaiiHXb ua npanxiiny cxaaeBapenna, xan nan n peajibubix 
ycAOBiiHx peAKO npnxoAnxcn nadaioAaxb HtiiAKiin Mexana co cxoab 
BbicoKiiM coAcpwainieM cepbi, iok b ciijianax, iiccjieAOBaniibix 
OnineaeM, Poa n 3aaucoM, — 0,1 ao 0,5% cepu. 

Banniine xnxana n unpKOiinn ua ycxpanenne KpacnoaOM- 
Kocxn paCKiicaeiiiioii cxaan nsyHeiio AycxnnoM 158]. Cxaab, co- 
Aep>KaLAaH 0,18 — 0,23% C, 0,18 — 0,23% Si, 0,025% P n 0,03 — 
0,06 % S, dbiaa BbinaaBaeiia b BbicoKonacxoxuoii nean gmkocxbio 
30 Kz c Kiicaoii ({lyxepOBKoii. CKaonuocxb cxaan k npaCHoaoMKOcxu 
Gbiaa ycxanoBaena uyxeM onpeAcaeiina yAapnoii iiaaKOCxii npn 
870 — 1300°. VcxanoBaeno, axo Aaa ycxpancniia KpaciioaoMKOcxn 
iiayaeniioii cxaan, coACpwaipen xoabKO Maprauen;, oxuomeniie 
Mn : S Aoaanio Guxb ne un>Ke 7,5. 

Ecan cxaai., IvJiomg Mapranna, coAcpmux pnpKoiiiiii nan xnxan, 
xo KjiacnoaoMKOCxb mokgx 6uxb ycxpaiieiia, ecan (Mn + Zr) ; 
S 5,5 nan (Mn -f- ] 0 • S — 6,1. L],npKOnnii Goaee 3([)(J)eKxn- 
Bcn, mgm xnxan, n oxnoiiieiinii ycxpanenna npacnoaoMKOCxii cxaan. 

BBeAeiinc aacMCiixoB-pacKncanxeaeii bo Miiornx cayaaax 
aBaaexca eAniicxBeniibiM cpeACXBOM Aaa ciiiuKeiina coACp^Kanna 
a30xa B JKiiAivoii cxaan n Boccxanounxeabiibiii nepnoA naaoKii 
nyxeM oGpaaoBaiina n yAaaciina n3 cxaan iicpacxnopnMbix n ncii 
HiixpiiAOB 3xnx oacMenxoB. OCpasoBaimc iioaoCiiux iinxpiiAOB 
B03MO>Kno u B xnepAOii cxaan n npopecce ee iiarpeua npn ropancii 

J22 


rannqecKoii uau xepMnqecKoii oGpaooxKe. TaKUM 
icneqiiBaexca noayaenne cxaan c Goaee 
3M a30xa nan ycxpaiiaexca speAnoe Banaime aaoxa 

'Ecan DOCnpiinManBOCXL cxaan k xepMnaecKon o^pa^oxKe, 
OTcn 'pa-.epoM :,op.,a, to 

abKO naananeM b cxaan cooxBexcxnyiomiix onncaoB, no 
Tan dbiao ycxanonaeno CoaxepoM n Bnxn, 1591 anxpnA ^ 

cxir r '^cxrpenm 

aan ( 0 , 03 - 0 . 06 % C). Toamnny ropHneKaxanno^^^j^Tbi^cnn- 
aan c 2,5 mm nyxeM xoaoAuon ’ 

ORjieHHOM oxJiaaweuu.i oBecueMeHO "P“"; J ^goTa na 
6pa30Bauim BOTpuna aJiioMinrafl, t. e. nna nepcxoAa 

acxBopa. vcxanoBiia, mxo b ropHneKaxaniion pacKiicaeu- 

ircoiTBr 

,„Ba an. 0 M„.,.m c^a“ru,™.« aiaHOB bo oOpa- 

"ri’TanraB BPU eLoTpOM 0XBaH,BeBBB OTOBB. HarpOToi, 
““toBBO BBTpBBa aB.OMBBB« B 

poM H Bnxn, oSycaounao n ^ cxaan, coACpa^amoii 

ol aO 02 Hr 0 ,O 0 Wo aaoxa n biiac 

coAepJKamen 

ox 0 , 0002 . AO 0 , 00070,5 aaoxa b biiac „„,pnAa 

OneBiiAHO, qeM Gucxpee iiAcr J P ^ othdioKxninio 

xoro nan niioro ^-^eMenTa-pacKncanieafl, c.m 

S”-”- "'‘I— 
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no/Ka:fyii, otmm mo>kho oC^hchutl njiiiflinie nauamifi iia vcTpe 
HenuG CTapoHiiFi b riponecce xonoaiioB Ae(j)opManiiii Kiinaijne 
CTa.BB. bairaAiiii, finjinnci. OTiroCiiTe:ii>iro c/iaGtiM pacKnc.aiiTejic.v 
ne jjOAaBjiBCT kiiboiiiih CTanii n ii:iBO>KHituax, no BanaAnii hl 
naeTCH anoMeiiTOM c uonee bmcokbm cpoAcTBOM k aaoxy, bcm ajiic 
MBHiin, T. e. najiiiwnc n KniiaiAeii CTa;in nairaAiia oueciieHUBae 
oopaaoBannc ero mirpMAa — ciiii>KeiriTe KOnneiiTpamiii aaoxa 
pacTBopPHiioro b (jjcppnTC. ' i ^ 

riajiuM.ic iriiTpiiAOB a.ic.MCirTOB-parFnicriiiTencii , cooA.rnenni] 
ycTonnnBi.rx npit Te.MiicpaTypax CTaneBapeniia, iiepacTBupnAiti 
li .KirAKoii CTa.aii, naxoAamnxca b neir n biiao MejiBaaiimiix bbbg 
mennwx qacriin, owaBUBaeT cymccTBCiiiioo B.-manne jia jinonec 
KpiicTariniraaiuiir ii CTpoenne CTajii.nux c.xiitkob jr, b Koiieaiio: 
CBO'io, na CBOiicTBa roTOBoij CTarnr. 

.3A0Ch JipitBeAenw Aajieito ne nojinwe AainiBie o BBanMOAeiicT 
liiiii^orieMCiiTOB-pacKiicjuiTejien c copoir n aaoroM jiiiuib AJia Toro 
'HouLi noKaaaTi., naCKOJii.KO cjio>kbi>im aBjiaerca iipouecc nac 
KmMOiriia CTajiir. Hcribaa ne yMiiTBiBaTi., mto iiaAJieFKamuM o6pa 
aoAi BwopanifBie pacKiicjiiiTenir ji pcnniM pacKncncima Mory 
ydpamiTi. BpeAiioo Bjinanne na CBoiicTBa crajin ne tojibko kbcjio 
poAa, no FT cepij it aaoTa. 

otaictfitf,, ifto eme Aiajio BF^inojineno nccjieAonaFFFFiF 
nocBamcniibix BBiaBJiennFO ncTniinoro Bjinaiina paCKncjieniiF 
CTajin na ee CBOFicTBa. 


o n .1 Fo q e n n o 

CreneiiF, paCFtnc:roirrra CTajin n najFFiqne n neii ojieMeiiTc 
pacFxFFCJiFFTejFOn oiTaauBaeT cynj,ccTnenJFoe Brinnime iia Aecv;ii.(l 

paiuiFO CTa.Tn. ' ^ 

IIo Mope cnir/KeiiFFa n'onFF;enTpaiF:ni[ pacTBopOiFFioro b CTajFii Fi 
cjiopoAa. noBLiruaoTca ctcftcfif. nonnoTw oqFFiuonFia CTariFi or cep 

xMFFOi'FFe o;iCMOFFTF.F-pacF<Fic;iFFTe:Fir oHpaayFOT ycTOFiqFiBbie ni 
TOAiFFopaTypax crarFCBapeiFFia cy:FF4)iFAi>r, ivoropwc, OyAyqFi n 
pacTFFopFFMF^ B BxiiAKOii CTa^FFi, Moryx yAa:iaxBca ff 3 nee fi xcm c 
MUM ciFocoocxBOBaTF. Gonee ycnoiunoFi AOcy.qF>{})ypanFFFr. Oop 
aoBaiFFFC xyF’OFi.qaBFTiFX cy:FF.(f)FiAOB OBeMeiixoB-pacinicniFXG.ie 
pacnorFOFKCFFFFUx BFiyxp.t aepen iF.q.r no ffx rpaiiFFnaM, ifo jfo b bff, 
cnrioriFFFOFf FT.qoFFKFi, ooeciieqiFBacx CFFFiniciFFFC BpcAiroro n.qiiBFFF 
ccpu na F^aqecxBo cxann: cnnnTaexca CK:ionnoc TB it KpaciiojioMKOCi 
n K oopaaonaiFirio ropaqFix xpeipFFFi. 

BorFbniFiiicxBo o.ieMenxoB-paCFTFFcnFixe.qii oG.aaAaex bucoftfi 
cpoACXBOM K a.iory. 

IIiixpiFAu o:reMeirxoB-pacKFicnFixe:ioii bo Mnomx cxanax onpF 
Aejiaiox ])a3Mep aepna, ycxpanaFox ci{;jonnocxb cxa.qn k cxapenFiK 


/’ .1 a n a rjl 

PACKIlC.IEiniE CTAJIJl 15 BAKyyME 


Mnoroe CAGJiaiio b oonacxn xeo|)exnqeciTnx ocffob n yriyqrnc- 
HHH npaKxnnn npon,ecca pacFTiicnennn cxa.qir. II boo /itg ne.ibna 
eme rapanxnpoBaxi, FrojiyqeiFiia cxajin, coFFOpuioiFFio qiicxoii ox ne- 
MexajijFFiqecKiix BFTriioqennii — npoA.VKxoB peaFTnnii pacFTiicncnFFa, 
ecjin ne Gyayx Bnecenu cyn.i.ocxBoniFbie FiaAiOFieniia b npon,ecc ce 
nponriBOACTBa. 

HoBbie aaAaqn, BoaiTFiiTmnc b ciia.xn c oucxjibiM parnnixnoM 
coBpeMennoro CBepxciTopocxnoro xpancnopxa, cxponxc:ibcxBOM 
ycxanoBOFT Aaa pacmeiFneFrFia axoMiroF'o aApa, FipnMcnoFiFieM nony- 
npoBOAiiniTOB if Ap-, ne Moryx Gbixi. ycnennio pciuenu Gea ncnoab- 
30Banna qiicxux MexarinoB n nx cn.iaBOB. 1 Iobi,ic oxpacnn cobjig- 
Monnoii xexnniTn xpcGyiox npiiMCneniia Mcxanriou c nnqxo>Kno 
MaJibiM coAep/nanneM npiiMCccii, xaiT ftbit xoribiTO b oxom c.iyqac 
MOi'yx Gbixb no.qyqenbi n3Ae:ina c npiinniiniraJFbno iiobijImfi cnoii- 
cxBaMii n xo*qbFTO naviiiqiie jroAoGnux iF3Ac:iniF oGecneqiiBaex noa- 
Moatnocxb coaAanna noBoii annapaxypia, ocyjuccxuncqma noBi:,ix 
nponeccoB. JJ FoGaa npiiMeci., pacxBopcnnaa b Aioxan. ic, ftbit of,i nnaiTa 
nn Gi^ijia ee Konii,onxpaniia, nuaunaox CAioui,eniie b jiacnoriowTeiinii 
DjFGFTxponoB 11 XCM caMbiM OFTaabiBacx Bnnaime na oncKxpiiqocKiie, 
Maninxiibie cuoiicxna Mexajina. IJciTa>nenno Kpiicxaji.’iiiqeciToii 
pcnjexiTii BC.qcAcxBFie irarinqFia upiiMOceii CKaabiBaexca n na npoq- 
nocxiibix CBoiicxuax Mexa.aaa. 

He MOiibinec Bnnanne OKaabinaiox npnMOcii, n no naxoAaFAnoca 
B pacxBope, ocoGenno Koi'Aa qacxnubi oxnx npiiMeceii pacnonowTeiibi 
no rpainmaM acpen, napyinaa xaiTiiM oGpaaoM cnrioiunocxb mc- 
xannnqcciToro cxpocima. Tan, na.'iiiqiie 0,004% cepi^i b >iTc:ioae 
c MeJiiTiFM paaMepoM aepna (j\i 2 8) mowox npiiBecxii k oGpaaoiiaiinio 
nneniTii cynb(|)nAa wejieaa na bcgm npoxa/Kennn rpainmu MeH<Ay 
aepnaMii. 

lIpiiMecn, pacnono/Keiinue no rpaiinqaAi aepen, BbiauBaiox 
3Aecb aneprcxnqecFTiie naMeneniia n b cooxBeTCTBiin c oxiim, nan 
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y>Ke 6uno OTMeqeno, OKaatinaiox cymecTueiinoe ujinninte na kiiuc- 
TiiKy pocxa sepua Ji upeapaineHUH, a cjieAOBaxejimo, na peay.-it- 
xaxLi XGpMUHCCKoii o6pa6oxKii n CBOucxna MexajuiOB lum ciuiaBOB. 

BunaAGHiie ii3 pacxBopa b ?kg.ig 3G KiicJiopoAa, aaoxa n yrjiGpOAa, 
o6ycjiOBj]eimoG BbI;^epmKoii npn noBuiuGiiiibix XGMOGpaxypax , 

BtlSLIBaGX II3MGHGHIie MGXaujIHGCKlIX CBOiiCXB >KGJIG3a GFO CXa- 

PGIIIIG. A30X II yrjiGpoA npii bxom OKasMBaiox 6 ojigg ciijibhog bjihh- 
IIUG, BGM KHCJ10p0;t. 

SnaMGHiiH pacxBopiiMOCxu n K03(J)(]^ii]j;iieiixa Aii({Kf)y3iiH 3 jigmgh- 
xa B >KG-3G3G CBfl3aiIl.I CO CXapGHUGM llOCaGflllGTO. 

PaK, 6ujio ycxaiiOBjiGHo [61], qxo >kgji 630 6ticxpo cxapCGx 
Aa>KG npii KOMnaxiioii XGMriGpaxypG (flG(])opMaiJinoHiioG cxapciinG), 
ecjiH coMcpwajiiiG aaoxa b jigm ijpcuBijuacx 0,001%; iioaoGiiog 
B jiiiHinjG yrjiGpo;;a iia cxapGunG Ha6;noAajrocr> npn 100°. 

EcJIM BpGMH, nOXpG6uOG AJIH CXapGHua, oSyCJlOBJlGHO aiiaBCnilGM 
npoii3BGffGHiiH K03(j)(])iipiiGi{xa Aii(])(|)y3iiir ajiGMGHxa B jKGJieac 
{ D ) ua npGAGJi pacxBopHMocxii {</), xo pasjiiiBiie BJinniiiiH yrjiGpoAa 
n aaoxa oGycjiOBjiGiio cjiGAyiomriM. 

CBa3b MG>KAy K03(J)(J)iimiGiixoM AH(J)cJ)y3nrr aaoxa b HiGUGse 
H 3HepniGM aKxiiBapun onpGAGJiHGXca ypaBuemiGM 

-- -- 0,007e-isfino/Bx c.u'cck-J . (92) 

IIpeAGji pacxBopfiMocxii aaoxa b HiGncae mohxGx Gaixb oupGAo- 
nee H3 ypaBHGHiia 

= 2,33e~^33o/fl7’ 0/ uec. (93) 

OxciOAa 3HaMGmiG npoir3BGAGiiiiB npn 50" panuo 

== 1>0-10 cM-/ceK K 

IIOAOUIIOG ananGiniG a-^h Aocxiiraoxcn :inmi> npn 120^ 

HcnonbaoBaiiiiG nanyyMa noBBOJincx nojiontnxenbno pcnnixi> 

aaAany oprannaamrn nponSBOACXBa Mnornx MGxa^nOB ii criJianon 
c BbicoKon cxGUGjibio HX niicxoxbi ox xanux npiiMCCGii, nan yrjicpoA, 
KMCJiopoA, asox u BOAOpoA- TonbKO npn iiannniin BanyyMa mowiio 
nojiHOCxbio pGajiij3onaxb npGiiMymGcxBa ymopoAa n BOAopoAa 

Kan pacKiicjinxGnGii nopGA ApyrnMn ajiGMGnxa.Mn. 

JiaanMOAciicxBno yrncpoAa n BOAopoAa c KiicjiopOAOM, pacxBO- 
pGUHbiM B HtiiAKOM MGxajiJiG, HpiiBOAnx K oGpa30Bannio raaooGpaa- 
iiijx npoAyiixoB pcaKBiint — OKiicn yrjiGpOAa, yronbiroro anniA- 
pHAa, BOAfluoro napa. CnoAonaxGnbno, b otiix cnyqanx pacnnc- 
JiGiine lie coupoBoiKAaexca oGpasonanneM onncnoB, Koxopbie xoxh 
n HGpacxBopiiMbi B MGxaJijie, no b biiag hihakiix iijin XBepAwx na- 
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CTun; Moryx HaxoAnT^>CH b ikiiakom MGxanne, xan wan CKopocxb 
yAaJiGHna nx Mana. 

CoSAanne BanyyMa npn pacKiicnennn yrnopoAOM n:ni BOAopo- 
AOM oGecneqiiBaex iinSKoe AaBnGiine rasooGpaaubix npoAyKTOB 
pcaKunii n tgai caMUM n03BOJiFiGX nonyaaxb Mexann c BGCbMa 
hiiskum coAepiKannGM b hgm pacxBopGiiiioro KucnopoAa ii sneMon- 
TOB-paCKncniixeneii, x. o. 
yrjiepoAa n BOAopoAa. 

BbiAeJiGinie na iKiiAKoro 
MGxanjia raaooGpasiibix upo- 
AyKXOB peaKHiin okhcjighuh 
yrjiepOAa n BOAOpOAa, Kan 
n 3 B Gcx n o , c on p o b o>k Aaexc a 
OMiiiuGniiGM MGxanJia ox 
a 30 xa. 

B KanecxBe lumiocxpa- 
unn Moanio npnnGCxn Aan- 
iibie o Bjinaiuin cnnHioniia 
AaBJiGiina OKiicn yrjiepOAa 
na noBbiraeunc pacKncnii- 
TGiibiion chocoGmocxii yr:ie- 
pOAa GjiaroAapa xOMy, axo 
npOAyKX peaimnn — okiicb 
yrnepoAa — iiGiipepbiBno 
yAaJiaexca n3 ciicxcMbi b 
B aKyy.Miibix nonax. 

Koiicxaiixa pannoBGCna 
peaKunn OKucnenna yrno- 
poAa, pacxBOpeimoro B iKiiA- 
KOM >nejiG 3 G, 

jr ^’oo 

■ 1%<^1 [%ui 

npn AaBnennn OKiicn yiviG- 
poAa.paBiiOM 1 am n 1600°, 
paBiia 0,0020—0,0025. Hpii ciiiiHiGiinn AaBncniia OKncii yiviopoAa 
anaaGimc /{■ ocxaoxca Go 3 n 3 .\ienGmin nnnib npn ycnoniin yMcnbUiG- 
uiia snaaGHiia iiponanGAGiina [% C]-l% 0]. ila pnc. 52 npCACxaB- 
nena aaBncnMOCxi. MOKAy paBiiOBCcnbiMii Konn.onrpanna-'>ii yrnopo- 
Aa u KncnopoAa, pacrnopGinibiMii b ikiiakom >KGnG 3 G, npn 1600° n 
paannaiibix AaB.neniiax OKucn yrncpoAa. ,II,pyrnMn cnuBaMU, 
3 ACCb npcACxanneiia pacKiicnnxGribiiaa cuocoGiiocxb yr.nopoAa npn 
AaBnGiinn OKucn yrncpoAa, paBiiOM 1,0 n 0,1 ( ini \ 10 n 1 llg. 
)^na cpaBiiGiina 3 Aecb >kg iipnBCAOua pacKnc.iiixcabnaa cnocoG- 
nocxb Mapranpa, npCMHiia n anioMiiiiiia npn xoii >ko xo.MiiepaxypG. 
Kan BiiAiio, 3 a cnex cnn/Kenna AaB.icnna moikiio yiviGpoA cAcnaxi. 
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Pnc. 52. LiamiciiMocTi. Me>Kay paunoDCC- 
Hi.iMn KOHUOBTpaniiHMH yr.’iL‘p();ui n kiic.to- 
poa.'i, pacTBoponiii.iMii B /KiiabOM Hienesc 
npn 11 ])a 3 .'in>iin.ix aaB-neiiiinx OKii- 

cn yr.TcpoAa. 
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I-/n qe^r KpeMmift [,j„i ajijoMHirii 

TO r o?oT,Z oo,«„o..aoTc„ Ts Z 

''orAa Kai; „e bo bc 

Cjrj ian\ Tan jie. ko mwhiio o.iiicTiiTb Meran.-i or KooMiieaeMa ii 
r/u.HoacMa, oCpa;,y,om...xca op,, paCK„a,CMn„. 

'f'paiic(j)0pMaT0pjiuu cTajiii b BaKyy\iiru\' iiiinv 
pnOMBBix „o.,ax e.MKOOT,.,o 20 „ 150 xa Gu.™ ycTaur'oU 6^ 
wo JHaaeiiua ripo„;,ue;,oii,.a l»/«C]. 1%01 KOjieG^-ooTCf, n „popc.-a 

OT 0,00002 AO 0,0000 

HaaBKii B iicmi e.vjK* 
CTBIO 150 K8 Gtlallt npi 
BGAejibi II pu ocTaTO' 
hoai flaBjiGBini oboji 
1 MM Hg. noAOUlIC 
ciin>Keiiue AaBaacmi} 

KaK BlIAlIO, lipilBCJl 
K iiOBumeiiiiio paCKiK 
JiiiTe.ai.jioii cirocoGiic 

CTir yivicpoAa jiomtu 
CTO pa a. 

OcoGo cjiGAycT oi 

MGTllTb, HTO aiiaBGIIlI 

npoii.-tBGAGiitiH f% ci 
•|%0] liaAieilHGTCH 
AOBOJJbJiO y.'IKiiX ItpG 

p . Acviax. 3 to yKaaioi 

MO/Kay CKOpoCTfao oGc 3- BaGT Iia TO, MTO B OTll' 

> opo,KiiHan„n n pacKncacnucM era;..,. [621: ycjiOBiiax yrjiGpoA HB 

I' r y ri, I. II ncMb, 20 1 ,- 0 ; T o M H II - Iie-Ib, 150 wa JIHGTCfl 6 o:iGG OUGpPim 

r;: 

Ka.w.OKait^nrn':;/' ?“P“’’'' P‘'0'<"cr.cnnr, ;„„aKOr„ MOra.T.Ta 
BTO aaCTl ‘''"C.IOpOAa MO/KIIO OU'bBCHUTB TGAI, 

rnG\iniip« tI VAanaGTCH n biiag coGAiineimii c cepoii ii 

. ‘ ■ Ac‘'ciBiiTGai.Bo, Kaix iiOKaaaiio iia piic. 54, iipn BBriGn>K- 

KpoV"^cwrrao?rn''/“ “ “P" OTcyrcTB,,,, iu,-iai;onoro r/o- 

no „ ccp,.i.'' “Wwaiinc „e to.tbko yi-.'icpopa Ki.e.Topopa, 

iipn.MCiioiino.M RaKyy.Ma » 

a la'™ Goaoo .l-, ; BaKyy,,„Mx acoii 

naMTwGo.,cc ..CBOpr,, „o,ca .ia:.a;i. „o to,-„,ko n „oc,-,c;„,„o roiai 

J-2S 



iiaG.nioAacTCfl GLicxpbiii poCT BLiiuianKii MGTanaoB ii ciinaBOB b 
^poMLIma^c^IiBlX naKyyMiiHX ijc«iax. 

Ec;ni einG accbtb :igt iiaaaA iipoMLiB:i:rGi!HLic BaKyyAiiiuG yexa- 
HOBKii GbiJiii pcAKOCxi.io iia MCTajinypniMecKiix aanoAax, a apoiia- 
boactbo AiGxaaaoB ii ciuiaBOB o jjpnMCiiGiiue.M BaKyvAia iii'Miicna- 
jiocL KiiJiorpaMMaMii, to xoiicpB, Aibi JiGAaneKii ox xoi’o BpG.MuiJii, 



10 20 30 W 0 10 20 30 W SO 0 10 20 30 M 50 0 10 20 30 W 

B pe At f) Bb/depBsku nod BakyyAio/n , muh 


I'lic. 54. n.3.MOiiciiHC coAep/KaiiiiH C, O, S iipn bijacp/kk’c .Mcra.i.ia 
noA luiKyy.vioM [62 j. 

KOrAa BaKyyMHbiG ycxaiioBKn GyAyx iiciio.Ti.aoBaiibi apir iipoiiriBOA- 
CTBG COTCir TbICHM TOIIH MCTan.TOB II ClI.'iaBOB. 

IIi!>Ke ua:iO/Keiibi pcriyAbTaxbi niiim. nGKOxopbix nccnoAOBaimii , 
OTiiocBiHiixcH K ycTanoB.iGimio .mgtoaob iiojiyMcmia .Moxanaou ii 
CHJiaBOB H BaKyyMG u onpGAeaciimo b.tiihbuh BanyyAia iia CBoiicT- 
Ba exaneii ii ci:i:iaBon. 

SiiaMiixGjn.noG ivoniiMCOXBO iicc.xcAOBaiuiii bocbbu^cho ycxaiioii- 
jicimio MGxoAOB nojiyMCHUH Mncxoro >Kc:iG;ia ii iiayiciiino CBoiicxB 
uocacAiJcro. 

Ha ociiOBG npiiMGnGniiH b KaMCGxnc iicxoAnoro Maxepnaaa oxovk- 
/KGiiijbix B BOAopoAC ‘leiJjycK /KC.ioaa, no:iyMeifiii.ix iijiii o.'icBxpo- 
aiiBG ii.T pacxnopa Aayxaopnoro /Ko:ic:ui, m .xaxc.M iix inaBjiciniM 
B BaKyyMG iiaii cirCKaiiiifi b axMOCijiepc BOAopoAa iioayMGiio >Keaca(), 

coAcp'/KaiuGG iipnMOcii: 0,00001% .Al. 0.00005% lie, 6,000001% Ca, 
0,000021 %Co, 0.000041% Co, 0.000011% Mg, 0,00001% Mu, 
0,0000.S?o Xi, 0,000005 ‘.’o Oh, 0,000057?o Si, 0,000005% So, 
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Ouinee C0AcpH<aiiiic opnMeceii n 3tom /Kejieae Hn>K 
0,000311% 163]. 

^l,ByxcTyaeH<iaTwij mgtoa riojiyHemiH qiicxoro weneaa paapa 
ooTaii 13 «Nalional Physical Laboratory)) [64]. Sjiech I^l3G;^CKoe >kg 
.'IC 30 noARGpraioT iiGpcnnaBy ciiaqajia b OKiic.qiiTGJiBiioii ariiocijiG 
pc, saTGM B BanyyAiG. nGpoimaB BG^yT b KopyuAitaoBLix Turjia: 
c MariijiaGTOBOii aacBiriKoii, iiarpCB TOKaMii BMCOKoii nacTOTLi. 

OKHCJiriTGJiMTyfo n.TranKy BGAyT c AG.qtio obwiaciuih >kgjig 3 i 
OT yrjiGpOAa ii KpGMniift, ciin>KaH npir otom C0AGp>KaiiiiG yrjiGDonf 
AO 0,002 %. f j t ^ 

13 pG3y.qi.TaTO pacn.iaB.qGiiiiH OKncjiGiiHoro WGJicaa d axMOC- 
({lepc BOAopoAa ii iiocjiGAyiomoii bbiagp>kkii nniAKoro >kcjig 3£ 
B BaKyywG MCTajui oqnipaioT ot KiicjiopoAa. 

nOJiy’lGHHOG TaixIIM oGpaaOM >KGJIG 30 COAGpWIIX IipjIMGCll (cpGA- 

UHG BiiaqGiiim): 0,002—0,004 % C, 0,002—0,0003 % Si, 0 004 % Mn 
0,TO4-a006"/„ S, 0,001»/„ 0,001-0,002% Cu, 0,001 AT 

OOOOO&V ‘h’ -0,002 »/o 0, 0,001-0,002% N, 

B BaKyy.vmoii hgbii e.\iKOCXbio 2 kt b KopyiiAiiaonbix xiu jihx ii 
B xinvmx 113 OKircii Mannia upn |)a3pG/ic6iinn ao 10"® mm Hg b pG- 
3\ :ii>xaxG ireporijiaua Kap6oim.qi.Horo >KGjiG3a nojivqGiio ?kghc30 co 
CHGA yioipiiM coACpwaiiiiGM npiiMCGGii (xa6ji. 22)f 


'I' a G a ir h a 22 


3aeucu^tocml, codepoKainui npuMeceu a JKejieae om Mamepaajia mueA.% 


Til real. 


npiIMeCII, la 

C 

Si 

A1 

Cu 

Mg 

Ni 

0 

Kopyn;ni3oui.iii . . 
11.3 OKIICH Mnrmin 

C.xcAia 

0,002 

0,002 

0,027 

0,001 

0,002 

0,0005 

0,0007 

0,0006 

0,006 

0,003 

Cjigau 


CxciiCHB qiicxoxLi >Ke.qo 3 a, Kau bhaho, aaBiiciix ox Maxopnana 
uii.iH, B KoxojioM oc^'iAGCXB.qcH uepCHHaB KapoomiHiHioro HtG.qcaa: 

no.qyqciio b xnrjmx ii3 okiich MarmiH 
1 0 1 J. llacKO.q 1.KO Aa>Ke iiGaiiaqiixc.q bhog ii3mchgijcg C0AGp?KaiiiiH npir- 
.UGCoii OKasBiBaGx B.qiiflimo iia o.iCKxpoxoxiiiiqccKHC ciioiicxBa >kg- 
-iG.ia, MOJKiio cyAHXb no pcay.qbxaxaM oiipcAcqcimfi ii3.mciichiih 
OHCKX pOCOHpOXIlBHGlinn >KG.qG3a. OlHOHJClIIlG O.qCKXpOCOHporilB.qo- 
f) 3-^'GKXpOCOHpOXBBJlGllHiO HpH — 253‘'C 

(-U Ivj, X. c. Boy I : Ro(, a-th uonoG qiicxoro >KCJiC3a Bbin.qaB.qcu- 
Horo 13 xiirjiG 113 OKiicii AiariiiiH cocxaB.qHcx 140, a a-’ih Bbiu.qaB.qoH- 
iioro B KopyiiAiiaoBOM xht^g — 31. 

upaKXiiKii BLiujiaBKir .qompoBairiibix cxa.qcii hmciox anaqG- 
HHC pGayjibxaxbi, nojiyqGHiibic ripn iisyqciiinr B.iiifiiiiin ucpcnaaBa 
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na B Bai-cvyAic iia CBoiicxBa Bi.icoKOxpoMiicxoro ({icppiixa (/KC.qoao. 
coAep>Kamcc 25% Cr) [65]. B oxo.m lu-cjiCAOBaiiiiH 300—500 r 

BLicoKOXpOMiicxoii cxajiH, BbinrraBHGiiitoii b aanoACKux iicqax, 
iicpGnJiaB.qHBH b BanyyMG b Tiirarix 113 okiich uc|) 1 i:i:iiih, r.qiiiioac- 
Ma II OKiicii Marini B. 

npii iiopcu.qaBC coAcp/Kaiiirc yr.iejioAa n cxa.qii cirii>Ka.qn AO 
0,002 — 0,003 %, iijiiiqcM b ManicanTOBbix xinvinx oxoii crcnciiit 
o6c3yrjjGpu>KHBaHHn Aocxiirajiii iipii Aat^.^culIII 1 mm lig; oo.qcc 
MCA-ioiiiio EiJio o6c3yiviopo>KiiBa iiiiG 13 xnr.qiix 113 r;iiiiio 3 GMa 
Aa>KG irpn AaB-icimir 0,001 mm llg. 

IIpii irGpGirJianG b xiir.qnx 113 okiich ucppimna ii r;iiiiio3C.Ma 
CHiKKGiiiiG coACp/KaiiiiH yivicpoAa coiipoBOyKAimoci, xaKiKG oqniip'- 
iiiiCM cxa.qii OT Kiic.qopoAa, x. 0 . n pcciy.qbxaxe yAa.qGiiiiH OKmcii 
yrncpOAB, oopasoBaniiiciicH iipii BaaiiMOAC'iicxnim yiviopoAa c Kiic- 
.qopoAOM, cxa.qb oqiiina.qacb ox yHo.MHiiyxr.ix a. ic.MCin’OB. 

llpii nGpciiJianc n xiir.qn.y 113 okhch Marinin oocayiviepO/KiiBannc 
HO conpoBO/KAa.qocb oqiiii.i,cmic.\i cxa.qii ox Kiic.iopoAa; b oxnx xm- 
jinx 110.31.311 obi.qo no.qyqnxb (txa.qb, coAopjKaiux in iiii/KG 0,0i'% 
Kiic.qopoAa. OneiniAno, 11 n[ni iiopcu.qaBo it xiir.in v 113 oi.iicii .\iarimn 
yr.qcpoA yAicquexcn b bmag okiich yiMcpoAa, no noc.icAinin o6pa- 
aycxcfi lie 3a cqex BaaiiMOAeiicxinin yr.qopoAa c [tacTHoponiibiM n 
cxa.qn KiiC.qopoAOM, a c ouqicbio Mainiin xiiivin. KoniuMixpaHiDi 
iioBcpxHOCXHO ainninioro yr:ie[joAa n .\igcxg KonxaKxa '/KiiAi^oii exa- 
jiii CO CTCMib-aMii xnr.qn nbicoKan, haoci. no.iyqacx |)a3i3nxHG poaKHiin 
MOKAy y r.iopoAOM] If okhci.io Mai iiiin, iijniqoM npOAVKXbi pcaKium — 
OKiiCb yivic'poAa n Marniiii VAarinioxcn 113 30111.1 ])CaKn,nH. Hoin.io 
iiopunn yr.qcpoAa AinMiynAnpyiox na noBCpxnocxb Moxa.q.qa n 
3AG4‘b Hcxynaiox no BaaiiMOAoiicTBiK' c obqici.io Mannin. Thkiim 
o6pa30.M, CTCHKii TiiiviH 113 OKIICH .\iariinn nii.niioxcn 'niacoco.M*). 
oTKaqnitaioimiM yr.iopoA 113 cra:iH. Marniiii, noccTanon.qciini.iii 
113 okhch, M anniH, y.qoTyqiiitacxcn nc . icactbhc xoro, qxo ynpyroexb 
cro iiapa iijni TGMiu'paTypax cxa.iC'Baponnn Bbicouan, npaK- 
TiiMOCKii on ncpacrnopu.M n cxa.qn. ( AicvionaTcvibno, Marnnii no 
Bcxyiiaox no BaaiiMOAciicTinic c kiic.ioiioaom, pacTnopGiiin.i.M n 
cxajiH, lie pacKiic.qncT oe n iroaxoMy o6o3yr.i(‘po>KiiBamie n xnr- 
:inx 113 OKIICII Marinin no coupoBoiK'Aaercn oqinutMiHC.M cxa.qn ox 
KHC.qopoAa. 

Tiir.inx 113 OKIICH ot'pii.q.qiin n r:nino3c.\ia xaK>iio B03.\io)Knbi 
naaii.MOAC'hcTitiiG yr.iopoAa cxa:m c oxii.vin oKiic.iaMii , ooftaaoBaniic 
ii|)n OXO.M OKHCH yr.ic'jioAa 11 ec yAa.qoinic, no BoccTanon.H'nnbic a.qio- 
Mimiiii n uopn.q.qiiii, pacxBOpnnci. n cja:m, pacKHC.niiox re, n, 
xaKiiM oOpaooM, ooooyr.qcjHHKiiBaniio n othx yc.qoniinx conpono/K- 
AacxcH ciiiDKGHiic.M coAcpHiaiiiin KHC.qojioAa b cxa.qn. 

B pcoy.qi.raTc ncjKMi.iaBa nbicoK’oxjio.MiicTon cxa.qn b naKyyMC 
n xnr.qnx 113 oimcii oi'ini.q.qiin n r.iiinooeMa 61.1.13 3naqHXC.q1.no 
y.qyqiiK'na VAOpnan nno.Kqicxi. cxa.qn. 
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0 T:inTLie b BanyyMO. flaBjieime b BaKyyMjioii iieqii 6l,k"io b iipeAejiax 
15—5 MM llg. Xhmumgckiim ana.Tiiia crajiii hjibbok oGeiix rpyiin 
npnBGAGH B TaG.-r. 25. 

'1' a G :i 11 u a 25 


A'uMiiuecKUH (ocmae mpmicrfiopMamopHon cmaAu 
( norjie ebi/i.manu ) 




CuAiiriii'.illlli:, % 

Tun iie'iii 

.M- ii.'ia- 

Si 

C 

S 

1' 

Ml) 


i 

3,50 

0,040 

0,017 

0,005 

0,15 

OGiJ'iiiafi nc'ib 

2 

3,53 

0,040 

0,027 

0,013 

0,13 


3 

3,24 

0,030 

0,018 

0,012 

0,15 


4 

2,75 

0,030 

0,013 

0,007 

0,10 


5 

2,63 

0,025 

0,018 

0,008 

0,10 


6 

3,12 

0,015 

0,036 

0,023 

0,13 

OaKyyAinaH ricab 

7 

2,92 

0,020 

0,036 

0,035 

0,15 


8 

3,35 

0,020 

0,037 

0,026 

0,14 


9 

3,53 

0,020 

0,(.33 

0,023 

0,15 


Kan c.’iGAyGT iin Aairiifjx TaG.’i. 25, npii BijiijianKO b itanyyAiG 
iiojiyMGiia CTa;ii, c Gojigg miaKiiM coAGp>KaiiiiOM yrjiopoAa; OAiiau-o 
BCJiCACTBiio oTcyTCTBua mjraKa b BaKyyMiioii jigmu coAepwamiG 
CGpBI J 1 (j)OC(|)Opa B CTaJllI OTOii I’pyjlUBI UJjaBOK JlOBbllllGIIlIOG. 

Cjiutkm ooGiix napniii Gbijiu npoKaTamj iia jiiict TO/JiAinioii 
0,35 MM npji couaioAGiiini pc/KiiAia, ycTaiioibaGinioro .OToii 
CTa:iii. B jicayjii.Taro jipoMGwyTOBiiwx oT>KiiroB jipii upoi^aTKG 
11 OKOiiMaTO.’ibiioro oxBtiira, b crajiii cimriiijiocj. coAGp>Kaii]iG yivic- 
pOAa, ccpbi 11 {|)oc(|)opa, no CTa:ib, BbiiiJiaBJiciiiian b naKyyMG, ii 
iioc.aG OKoii’iaTe.'ibMoro OT>Kiira xapaKTcpiiriyuTiH Gojigg iiiiskiim 
coAG[)>Kaii iiGM yrjiopoAa ii Gojigg bbicokiim — cepbi ii (bocdiona 
(xaGji. 20). ' ^ ^ ^ 

ii.ailBIIIlG MGXOAa BblllJiaBb'll ira .'JJlCKTpOXCXIIllMGCKllG CBOiicXBa 
x()aiic(|)opAiaxopiioii crajiii — BaxxiibiG noxopii u AianijiTuaa uiiAyK- 
HUB — ii|)GACxanAG]io b xaGji. 27. 

Baxxiibio iioxGpii xpaiic(|)opAiaTopiion cxajiii, BbiirJiaB.iGrinoii 
B BaKyvAic, jia 15 — 25 % hii/kg jioxgjji. oxoii cxajiii, BbiiuiaBjicHiioii 
B oGbi'jiioii iJiiAyKHnoiiuoii jigmii. 

KaKiic aarpaaiicjiiiB, JipiicyxcxByioinirc h cxajiij, OKaaaJin Bjiiia- 
HUG iia CG CBoiicxBa.^ 

B xaGji. 26 Gj.uio npiiBCACiio cyAi.\iapiioG coAop/icaiiiiG b cxajjii 
yrjicpoAa, CGpu c {J[)oc({)opa. Ban biiaiio, cra.'ii,, BbiiuiaB.’iGiiuaH 
B BanyyAiG, b Go.abiiJGii cxciiGiiii aarjiHatiGiia oxii.mii iipiiAiGCHAiii . 
13.1 


TaG.iiiiui liG 

XuMUHecKuii cormao mpanafjop.untnopnon cma.iii 
nocAP OKoimaine.il nopo oniAcuPa 


Tun ric’iii 

[I. i;m- 

Coai'IiiliilHlIc, <>„ 

c 1 

S ' 

!• i 



1 

0,014 

0,008 

0,00'3 

0,025 

OuLIMIUlH lieML 

2 

0,010 

0,007 

(),(.( '3 

0,020 


3 

0,012 

0,010 

0,01 '5 

0,027 


/, 

0,014 

0,008 

0,01 3 

(),( 27 


5 

0,013 

0,010 

(),(:( 3 

0,026 


6 

0,(,(.6 

0,(,ll 

0,0( 8 

0,024 

BaKyyAiiiaH iicii. 

7 

0,(.(8 

0,014 

0,008 

0,(30 


8 

0,01( 

0,010 

0,0(8 

0,028 


9 

(),(,( .8 

0,012 

0,(i09 

0,029 


T a 0 .'I II n a 27 

Ilaininiihte noniepii u .uapiiuinnn.H undyKuuA 
m paiir<f,op.\iamopiio ii cma.m 



.Vi 

.O.lfl! 

ilOTfxmi'ic 

ciaic cFj ifici 

n.T cii.iaBa 


iLiimmi 

/>,„ 

1 ( Hi. 

H,. 


1 

1,18 

2 75 

15 500 

16 7(0 

OGu'iiian iieai. 

2 

1,00 

2,30 

15 400 

16 500 


3 

1 ,10 

2,, 50 

1 6 .500 

17 600 


/j 

1 ,( 0 

2,20 

16 400 

1 7 GOO 


5 

0,90 

2,05 

16 500 

1 7 600 


6 

0,74 

0,67 

16 700 

17 800 

BaKyyAiiian iicai. 

7 

0.85 

1,76 

16 600 

17 700 


8 

0,80 

1,78 

16 400 

17 500 


9 

0,77 

1,70 

16 600 

17 600 


CjiCAOHaxo.abiio, gc.’iii yr.TGpOA, ccjia ii (jioccjiop ii OKa.ibiBaiox bjiiih- 
iiiio iia ajiGKxpoxoxim'iGCK-iio cBoi'icrua cxa.iii, xo iie pouiaioiuGG. 

ll[)ii iinyaGimii HGAiGxaJiJiiiyei biix BKJiioiiGmiii b cxajiii, cnoiicxB 
BXtlX IIKJIIOBGIIII ii ll ll.\ |)aClIJ)GAGJIC‘llll>I B fxajlll AKHKllO GblJlO IipGA~ 
iiojiaraxb, mxo yjiGKTpoxexiiii'iLHi.iie cBoiicxBa crajiii b ociiobhom 
aamictix ox coAGp/Kamifi u iieii biic.iopoAa. Ji xaGji. 28 iipiiiiCAeno 
C0AGp>KaiiiiG K'licjiopoAa , hoaojioah, aaoxa ii JieAiGxaJuiiiHGC’Kiix 
HK.aKjMGiiiiii B cxajiii iiccjiCAOBaiiiii.ix iijiaaoK. 
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T a 6 n ii n a IS 


CodepMcamie « cmcuiu KucJiopoda, eodopoda, aaotna, 
u iie.MemajiimecKux eKJiKHenuU. 


Tun RC'in 

Finn 3- 

iUl 


Gone p >K a II II c, 



11 

N 

HeMuiaJi- 

JiiiHoCHiie 

BIFJIIO'Je- 

HIIH 


1 

0,0192 

0,0002 

0,0056 

0,039 

OCu'Biafi no'ib 

2 

0,0177 

0,0003 

0,0030 

0,034 


3 

0,0195 

0,0004 

0,0044 

0,050 


4 

0,0145 

0,0003 

0,0048 

_ 


5 

0,0182 

0,0002 

0,0028 

0,038 


6 

0,0019 

0,00005 

0.0028 

0,0042 

BaKyyMiiaa ric'ib 

7 

0,0026 

0,00005 

0,0042 

0,0070 


8 

0,0022 

0,00005 

0,0037 

0,0050 


9 

0,0025 

0,00005 

0,0028 

0,0050 


CoAepwainie aaoxa n CTajrn, uBinjiaBjierrrroir KaK n o6i.mHoii ncqii, 
TaK II 11 iiaKyyMuoii, irpaKTuqecKn OAnitaKOno; pesKO CHitHteno 
npii BunjiauKG b BanyyAie coAepwanne b CTajin KiicnopoAa ii bo- 
AopoAa. EcTecTBeiiHO, cimmeirnio coAepwannn KiicjiopOAa b cxa/iii 
cooTBexCTByeT n yMeubmeHHe cxcaeiiii ce aarpnaiiemiH noMexaji- 
jiiPiecKnAui B KJf loqeiiiiflMii. 

CocxaB j[ xapaKxep HeMexa;uiriqec]<iix BKJiioqeHn/r b xpairc(|)op- 
Maxopuoii cxajui xanme oGycjiOBjieiiBi mgxoaom ee BbinjiaHKii. 
B cxa.qji, BbinjiaBjieiiiioii b o6Mq:irori neqii, iieMexajiJiiiqecKne bkjiio- 
qemin, iuik noKaaaiio iia piic. 55, a, npOAOxaBnoiiw MejiKUMii qac- 
xiinaMir ciKTiiKaxoB c bbicokmai coAcp/KairiieM iviiiiiOBCMa — ox 
62 AO 80% ; iieAioxajrjmqccKiie BK.qioqeiiiia b cxa.qn, BbinjiaBJieiiuoii 
B BaKyyMO (pric. 55,5) npoACxaBaenbi KpyrnibiMii qacximaMir ciijiii- 
KaxoB, c DbicoKUM coAepwaiiiiCM KpeMneaeMa — ox 70 ao 95%. 

CocxaB qacxiin neMexaji.quqccKiix BK.iioqGiiiiii ooycjiOBiiji ji jix 
MarnuxiTbiG CBOiicxBa: qacxiinbi BKJ^iioqGBiiir, BbiAO.iGifiibiG npn 
bhoahom pacxBopGiniir cxa:rii, BbiibqaB.qCHiioii b oobiBBOii nGqii, 
oKaBajiircb Maniiixiibi.Mii; iiaoCopox, BbiAC.qeHubiG 113 cxa.qii, bu- 
‘ii.qaBriGBBoii b BaKyy.MC, ubi.’iii iiGMarunxiibi. 

XapaKXGp JiGMCxajiJiriqGCi\nx BK.qioqoumi OKaaaji B.qiiBjriic 11 
Am pasMGp 3Gpua: cxajii., Bbin.qaBAGiiMaH u naKvy.MG, kbk iiOKaaaBn 
na piic. 56, rt, Kpyniro3Gpiiiicxan, rpaiiiina MC/KAy aGpuaMir qiicxan; 
cxa.Tb, Bbiu.qaBJiGiniaa b oObiqitoii hgmii, hmggx BCOAHopoAiibiit pa3MGp 
3Gpfm, HO BOo5mO 3GpuO B BGl'i Co.lGG MG.IKOC, BGM B CXaAII BaKy- 
yMiioii n.qaBKii; iia rpaniinG MC/KAy aGpiiaMii iiaSAioAaexcn cKonjie- 
iiiiG aarpnairGirnii (pnc. 56, 6 ). 
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Mbjiowghhog Bbimc hbjihgxcb AOKaaaxGAbCXBOM xoro, qxo co- 
Aepwamie KiiCJiopoAa n xpaiiccjiopMaxopHoii cxanii onaabiBaox 

CyiU,eCTDGHHOG BJIllHBllC Ha GG 3.qGKXpOXGXlIuqGCKHG CBOlicXBa; 
3X0 B COOXBGXCXBJIB C OKCUGpiIMGnxaabBbl.MU AaHIIblilll IipeACTaBaGHO 



Pile. .75. BK.qio’ioiBBi B rpaiicipop.MaTop- J’lic. 50. .'Jepiio Tpanci^opMaxopiion 
Hoii cxa.xii, Bi>!ri.TaBJioiinoii b oOi.r'nioii cTanii, Bi,ni;iaBjiouHoii b BaKyy.\ie 
ne'Bi {(i) 11 Bt.in:iaB:ieunoii b BaKvy.Mt; (a) n BiJnaaB.TCiBiori b oGuMiiori 

(0) X too 102] ■■ ne>Bi (6) X 100 [62] 

jia piic. 57. rioBbiniCHMG coAepaminiH KiicjiopOAa BbiBbiirnGX cini- 
jKGHiie Haqa.3bi[oii ir jiaKCii.vfa.qr>Hoii ManmxHOii npoimnaeMOCxii , 
yncaiiqnBaGx .XBaqGiniH KoopnGxiiBiioii ciiribi 11 noxepb iia nicxcpG- 
3iiC. nocacABiiG oripGAGaHiox 11 naxxHbio uoxGpii, x. g. noBurnGiniG 
coAOpHOimii KiicaopoAa BH3biBaGx yBG.qnqcHnG uaxxiibix noxepb 
xpaiTC({)opMaxo|)iioii cxaaii. 

riaaoxiiqiiocrb xpanc(j[)0|>.Maxopnoii cxaaii, BbinaaBjrenHoii 
B naKyy.MO, Bbime iiaacTiiqiiocxii c-xanii, BbinnaBJiGifHOu b o6biqiioii 
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netni; n/iacTirnKir, nwpesaniibie ns jiiictob crajiir nunjiaDJipirur 
B BaKyyMHOB ue,„. Bwflepmi.na,,,, or 12 „o 24 r La a , TcT-,^ 
Bunaaaj,ea„on a o6u.moii acn, ~ or 4 flo 12 S 

~=?~=E= 



nepe/iriaBa liucoKovn^^^ opraifiinap 

Heooxo;ufMo Jior,y.,„Tb .MCTa ri c m- ''0''Aa oGw-, 

Cea 3na'iirre:fbirw'x irorcM)! linM -itom ^<^cp>KaiiiieM yrjrepo 

■«« 3a;.a.,a Moator 5a,rl! 

peii.iaue arax otxoaoj, u ;(yronr,jx iio-iav pejuona npa j 

Tan KOK aiiaqiiTtvihTtoc iiOHnnieintr* to * 

OKuc.aeiine yr/iopo;ta ,, cirnwacT CTei,o!!r''T 

bwcTpwa naj.oc (|)yTcponKa Ayroawx noioG xpoM 

MeHomiGAi Kacnopo'pi, nanHOTcai xora n ’ iJp 

UO BCD /KG JICr(oCTaTKO.M CTQJli, CyfpGCTBGlIliu; 

n npa OTBocnTG;n.BO un:na,x ro^,,^n;!r^ 

2“" y-epo;u,, pacrnopcKoro ■ a Bi^oKo^poHS;"'",'" 


>Kejie3a, iipGACTaBiiTb [67] ypaBuGiiucM 

CrO(T) + [Cj = [Cr] -]- GO(r), 

a saBiicnMOCTK KoucTanTW paBiioBGcua DToii pcaKiiiivi 

roCr] 


OT TGMiiepaTypi,! ypaBucHiiGM 

]gA"=-^-f 9/i6, (94) 


TO MO>KHO BbOinCrniTl, K'Oll- 

ji,GiiTpaii,iiio yiviGpo;i,a, iia- 
xoAHiuerocH b paBiioBGCnnc 
X poMOM Jipii paa:inMiiidx tcai- 
iioparypax ii AaB:ioiiiin okmi- 
cit yr:iGpoAa. pGay:u,TaTKi 
iro'toonoro BUMiicrjGiuiH rpa- 
(j)lt'lGCKll lipG/i;CTaB.TGHbI iia 

pjic. 58. 

l3aKyyMm.TG jigtii iioriy- 
Mli:iH IlFlipOKOC npIlMGlIGlIllC 
B jipo.Mj,inT:iciiiiocTn ;i,.th 
1 1 p o 1 1 3 1 ? o;i, f T 1 1 a 1 1 c K* o t o p li x 

GII.aaBOB C BGCbMa nil3KHM 

coAGpwamiCAt yr:[Gpo;i,a iiy- 
tgm pa({)iiitiipoBamifi m.i- 
c o Ex 0 y r ji G |) o;u I c T i .i x c 1 1 ;i a n o b 
OT yiviGpo;i,a. Ila (|)G|jpo- 
(rT:ianiiOM 3aBo;i,e (iJvIgci’ubigI » (})Gppoxpo.AE e; i-o;FGp>EiaiiiEG.\i 0,01 — 
0,03% yr:ioi)o;ui iiojiyMaioT iivtgm okhc.tgeieim y[\iGp();i,:E Bbicoi\0- 
yi\'iG|)o;i,iic/roio (j)eppoxpo.Ma bMic..T()j)o;FOM KjEGMiieaeMa |()8]. 

Ijpill^GTbl, ElBl'OTOB.lGHlIblC EI3 lIOpOIBKOi? Bl.tCOI>Oy IVlGpO^’l.llCTOIX) 
<()eppox[)OMa 11 KBaiJUirra, nbi;i,Gp>KiiBaioT b BaKyy.Miioii iigmm, 
iiG ;fobo;f>i cii.ian ;to /Kii;i,Koro coctohiiiib, ii Tanu.M oGpaao.M iio- 
.TvaaioT (|jG|)[)()x|)0.\i c yKaaamibiM co;icp/KainiGM yiviGpo.ya ii iio- 
BbllMCMIllblM l'(j;i,G|)>b*ailllG.\I KpCAIlllOE 11 K pG.M llC3G.Ma . I f 1 1 II MCMECMIll G 
.TToro (j)cpj)oxpoMa iio3bo.tmgt Hbiii.'iaB.anTb b ;i,yroiM.ix iio'iax iiG- 
p/KaB0iou.;i!0 cTa.Tii, co;i,G|)>b-ainiiG iig ubiiiiG 0,03 "o yiviepo;ui, t. g. 
yc TOti'lllBblG lipOTHB II llTGpKpiICTaJl.TinTloii Koppoailll , lipil OTC VT- 
cTiimi B a'lTix (na.’oix Tii raiia ii.'iii imooiiH. lloBbiiiiGiiiioG <;o;i,(‘|r/Kaiiiie 
B ())G[)pOXpO.MG K'pGAlllllM 11 K pGM 1 IGilGMa , JIO 3aJl H. IGllll 10 a .MG pi! KB 11- 

HGii, IIG mh.'oigtgh iipgiimtgtbbg.m ;i.'in iio.tvmgiihh iiop'/KanGiomn-X^ 
cra.’icii c oobi>iiii,i.\i .i.'iH dtux cTa.’iGii (‘o;iGp’/KaiiiiG.\i KpG.Miiii}i. 

I3t) 



Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 





Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 


B HCXOAHOM t|)eppoxpoMe,noj]vqeHHOM R ^ KpewiIIlH 

Tep„ 3 yeTCH npHBDfleim™ ’ 

T a 6 n ii n a 2fl 
<peppoxpoMa e eanyyMc 



pofliiCToro (|)eppoxpaMay'^ uoboio MCTo^a jjp0H3i30ACTBa Gcayrjio- 

co CTOJIL HOJiy^iTB c|) 0 ppoxpo.M 

miixcfl B iipoMBim.ieiiuocTB ^JeTo^\x ife vnn BpBMeiiBa- 

POXPOM CO CTOBB BB3KB. ^CO,OpB:a;::i^f 

yraepofla; “'‘'® <^“floi»itaii]icA, no blidjo 0 , 03 % 

e^iaropapH ycTpa^/om,ro*'Hruee r/u™aDKrcl/3r"‘‘ 

pOBamia nocnofliieio or KpoMimfi “-'uKoxpoMa pa(()niMi- 

^^^Oaeanpno, otot moto« mo,„ot „auT„ np,.MOnon„o n „p., upo- 


nr"ro 6 S''BaHt'’‘’l““““’ =--'e.v.eHTB,, caocoC- 

MeH<nv BaCTiinawiT rmph Kap 6 jiAOB. Teciihiii KOHxaKT 

MG/Kfly BaCTBpaMH BBicoKoyiYiepoAHCToro {f)eppocnnaBa ii okuc- 
BIlTeBH, HCBOBBSOBaHBe nOBGpXHOCTHOli OHGpnn^ in™ n BBGBBG 
OKBCB yrBGpoAa n gg 6 bictpog yAa/iGHiie 1,3 30111, pGanumf^ *ar- 
TOPLI, 6 BaronpiiaTCTByK)mi,e nojiyBOHiiio b npoMilm^Lix b!k '- 

UHGM y^GpcAa!'^"" MGXaJinOB n CilAaBOB C BGCLMa 11B3K1,M COAOpiKa- 

.amiHG ox- 

l%,y, 0,15 o/„ C, 0,75VMn,V5%Si!’l^“N?“'^ 

Huflynmiouiiaa iioab omkoctuo 200 M iioMeuieHa iiiivtdii i oji a 
- xa ,.3 .iep»aBe.ome.. CTajm c hbohbbim,, cren.^A.." OT-mat aCi o 
BOflo., i, cocniinonnoro c OT,<a,«BaK)meu cucroMr’ ncarn .TaeTCT 
OT MOToprenepaTopa MOmnocTaio 200 nem. .maora lO^S 00^0 
AOb; HaupHjKGunG iia KaxvmKG 400 « Ox.- iiepiio 

cxoiix 113 (bonnaKVAr^,„r«,^.x ^ ^ ^^'"^^BBaioman ciicxeMa co- 

forrXoZ:; A, 

« a copu„ CO ci;ipocTa„ u;s;:;;iVi“c 

neaa oCopypoBana Mexan„ 3 A,a»,„ BHecoH„a‘; ot aoK^ 

“ovfcaAm^/mn ““"“P"™'' '-“"'■po-’-n paa.-, rop.Moiapoii, 
nno6 ITnif m, npnciiocoGjicBiiGAi a-^h oxOopa 

rB^r 3 ra:';:pai:;;“B,r'’''”''‘'’'’ 

KOc™'’ 2 Sri^.®a T®""™ T„„„.u,b,ii rpa<ln,K .j;,an,n, n ,:,ea„ e>,- 
Xiirejti ‘1 Tinr: n ^Byio MCxariniiMCCKyio caAKy iioMGinaiox b 
XiirGJiB, a AOoaBOBHLiG MaxcpMa.iBi — a ao 3 h nviOBiiic aarnv umm.f^ 
ycxpoBCXBa. Majiowmmy ycxanaBJiiinaiox b ao:i>kboo iidnoiKciinc 

raModv rom!:Td' "" HopoKpBTBa.dx 

KaMep> KpianiKon n naBjujaioxoBaKyaMBio (jiojiBaKyyMiibiM iiacocoM- 

B hoimc OBaKyamiu BKJiioBaiox xok*, xainiM o5pa30M^o6ccriGBUBaexcB 
Macxi,M.iaH AeraaamiB cbaku ao og paciB3aB:/GBBH. Ho bpg.mh pac- 
Ji.iaBnGirijH AaBjiGiiue owcxpo Boapacxacx bc.3gacxbiic BUAOaiGiiiiH 
raaoB, pacxBopGHHBix b MGxan.o n aACopOapoBaBHaix on:r;;:;>- 
paMir, 11 iicuapGmiff Jicxyqux cocxaBjiHjouuix caAKii. Oihob[)g- 
MGIJIIO c DXIIM iiaSBioAacxcH n okbc.3chiig yrnGpoAa — k'uii. Ei -m 
rtono:iiiBXc;iBHo npircaAKy 3BaMnxG.3i.H0ro IxOjihmgcx- 

canKii pacn.3aB.3GiHin iiGpBoii iropmiH 

caAKB, Jiao.jioAaGxcfi iioBLiraGiinG AaBBCmiii. Ec. 3 b AiGxa;Bi boa- 

hocbgahbb jjoaboahx co cko- 
POCXBIO C5— o .u'/wr IJ])B AaBAGBiiH UG BBBBG 40 MM liff. OGpaGoxh'a 
AOpOAOM CUOCoGcxBVCX OMHBIGHBIO MCXa.3.3a OX a30Xa, CHlBKCiBIlO 
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coflep>Kajriia KiicjiopoAa ji yAa;ieiiiiio CTeKJiooGpaaiiux MaTepuajio 
o6pa30BaBmi,xc« bo BpoMfl njmBjjeiiiiH caAKii. ^ 

BOAopoflOM raati ji BOAfliiou uap Henpepti 
^ BOAopoAOM u3 Ka^,epBI. JlerKO okLL 
mnecH AooaBKii ^ a;iioMiimiii, iiiioGuit, ranTa.a, KpeAiimii rivn 

1ao|“ “ o^PaGoT; 



I'lic. 59. rpatf)UK BaKyyMiioii ii.aanKii [69]: 


mj.'tio’iciiiie Toi:a; 2 
1 1 P< >;i y I! i; II B oAo po;(< ) m ; 


pacii:iau.i(‘iiii(>; ,? _ no0aBna iijuxtw; -/ — naua. 
KCHfU iii.(,;iyuii„ no;,opoflOM; 6— ’ pacaiiiiKa! 


Il 0 (vic |iac.ii.'uiii;i(;iiiia dtjix aoCanoK upCKpauuiroT ijofla'iv i 
;iopo;.a. OT,.;MOMaioT toi; „ „ poflo.-„Ka loT pauoix- iiacocoi, no -j 
Hcip, iiiina no OypoT ycTarron.-roiio oTcyicTBiio iiaTcjniiiiia IToc 
OTOI-O MOTa,-i.T noi)o;piT II Iioaiioiitiio kojiotkoo iipejiii ao Tcimcpai 

MM-i'o'w' 'ir2' I'i " "■'•™>niCMuy I, 0 .| aali.-.oiliic.M oCu., 

Miia.t oO.iMi IJg. 4.III ciiiraromiH OT.voaoii iKiiuabavioT a.-iCKTiiini 

A<B'poBac.\iBie yroiiJinfoiniiG iiaACTaBKii. ‘ 

aaTpyancMiifi, iioaiiiiKaioiniio iipn komko ii iipoKaTKC cinaii 
i- Dijci.jiiiM ooaopiiiaiiiiOM TiiTaiia ir oBmcMaiiecTii 

llli.iKMU m,,.vn;( roairoro oCycjlou.-|Oii :<iia.|nTe.-|l.Hoii i.l,ipvnK,„i 
.iaMiicTiiOM TpcimiM Iia c.-iiiTi;a.\- BcaoacTnMc iioiiumomioio aar,„i 
iiciiiin MCTarijia b iiepayio oBCpoAi. aaoxoM. 

0 n oGocBcwitnaeT Mo.ayacimo cir.aana, coACpvKame 

0,000.j — 0,001 fj, BiK-.aopoAa ii 0,002—0,003'];, aaoxa 

l^;.aApaTm.,o c.3irrK-i. 170 X 170 .roAHGpra.oTCH c.aeAyiom. 
oopaooiKc. 1) 3a>incTKa bccii ironcpxnooTir c.niTKa a;ib vAanciii 
iioBGpxnocTiiux ag(1)gktob; 2) KOBna na aaroronKy 00 X (iO u 
MGCTiiaa 3a>iiicTKa; 3) iifioKaTKa ian'oroBKii ;io /,2 x A‘^ im( ii mop 
M ao aaMiicTu-a; A) iconGBiiaH iipoKari^a ii iM:in(j)(),iKa ao pa.a.MGpa. 
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Cl<B03lIOji BbIXOA I'OAHOrO Cimana noi-w. 

moiiHO DOca KO.,o.,uoro paanopa' mniiijiom, inllxVi^ynToT rTo' 
cy cjiiiTKa — upcACTaBAGH jia dup On n. bpoa}ktob k bg- 

OT 52 30 72%; cpeami.i u,ax'o3 ro^noro Scraa'I? 'SirOprn 



- .. ;nuiy,;;7 ;,a \ ,1™:^ 

B BaWVVMG 11 IIP f-n'io ’ ‘ '^Kiana, BMII.’iait.lGiUloro 

n. oci.rci -w.pra„ua „ kpg.miibh, bbmmg „.-,aG- 

m )SnP ’ '“•'"•■''''*^'^‘"'>'^■'0 ''"^>.<0 b BawyyMG, no coAGf.^Ka- 
mcio MdpidiiGn „ KpoAinmi, U :nia-urixvii.no bbilug ii lacTiianocTn 
.nr.3aBa,^ii..3aB.-i_Gi.Horo b oG,.,.M,oii no.,,,. ,no( 

B BaKvvMc (M *[,^.'*1 "0"'^^''^^'",., AannuG o B.annnnn Bi>ni.,aBKn 
cTaAGi'i.^ ' ..U]>B\i(, ,0,31x0, Ti. xpoAincTLix nep>KaBGioinnx 

'• '>!"/yy.M0 .MOIKIIO „ 50 pan 
il-i one (Vi 1 m "n.nxocn, xpo.MiicTon nopaxaBoiontcii CTa.in. 

n^lulAG.n.ti HC|nKaBG,o,.u,e cTann, bb,- 

TOl'I'l J-lI’ 7in. , P ' ' ■'‘I**'"'" "O" K'JMItaTnOlI TGMIlGpaTypG, 

B inKVVMo' ii-iGm^ -vpynixocTii ;jr,ix >ko cTa.’iGii m.in.iaBAGnniajx 
JI iJdK\\Me, nao.iioAaGTCH .an,,,,, np,, —.70". 
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'r a 6 Ji II n a 3 (J 

y dapna.'i esiaKocnib xpoMucnnAx iiepjtcaeeioufux cmaAcu 


Mapita CTajiii 

CnocoO njiaBHU 

yflapfiaH Baa- 
KOCTb ttZM/CM* 

A (14— 18% Cr uO,12o/o C) 

13 BaKyyMc 

15,4 

To JKG 

13 OTKpuTOu neaii 

0,6 

B (23—27% Cr ii 0,20% C) 

13 BaKyj'MG 

10,0 

'I’o >Ke 

B OTKpijToii neMii 

2,0 


ISjiHHiiiiG BuujiauKM B BaKyyMG iia CBoiicTBa Mtapoupomioro 
CBjiasa ua miKejjeBoii ochobg iipii bmcokhx xeMnepaiypax upefl- 
CTaBJieiio ua puc. 63. 3a cbct BbrujiaBKii b BanyyMe anaqiiTejibuo 

noBbimeiia Jipoji,oji>Kif- 
TejibiiocTi, cjiywSbi ciuia- 
Ba ii ero bbskoctl. 

BbiujiaBKa B BaKyy.MG, 
KaK uoKaaaiio ua piic. 
64, aaMeTHO jiOBbimaeT 
coiipoTHBjjeime ycxa^io- 
CTM raapiiKonoflniiiBiiii- 
KOBOii CTajiu (Tima 
ILIX15) U KOlICTpyKIplOH 
Hoii xpoMOiiijKejieBoii ; 
BhiujraBKa b BaKyy.vie 
ciiiiwaeT TaioKG aimao- 
TporiHOCTB KOUCTpVK- 
UMOimoii CTa/m. 

II pOflOJIWBTGJl l.irOCTB 
c:iy>K6w inapiiKOBbix 
iio;uniinnjiKOB, jiaroTOB- 
jiGimwx 113 crajiii, 
BUlUiaBJIGHHOli B BBKy- 
yMC, B BGThipG pa 3a 
Uhl BIG nO^UJliriUIIKOB, 
M3r()T()B:iCllllhIX 113 

c.TaBii, BhiujiaBjiciiiioii H oohiMiioii iigmu. 

xMiioroG nyjKiio eij,i,G (•-;^CJIaTl, b oTiioiiieiiim ii3hiCKuimH uiitii- 
AiajibHOii KOiiCTpyKniiif naKyy.MHbix iiGMeii, isbiuopa onieyuopiibix 
.MarepiiajiGB n mgtoaob iiaroTOnriGiiiiH (|)yTepoBKn otbx noBGii; 
HO ObiCTpoG iix BiiG;;peniic b iioBceAncniiyio iipaKTiiKy iipoiKiBOA- 
CTlta^ BblCOKOKaMCCTBGlIHblX CTariGli BHBHCTCH GcCCUOJJUblM. 

1 OBOpH O lipiI.MGlICIIIIll BaKVVMa B irpOllBBOACTBO CTaJicii, CJie- 
AyoT iiOABGpKiiyTb, MTO BO .Miionix cjiynaiix KanecTBO CTajiii mo- 
144 


>kgt 6biTb KOpGiiHbiiM o6pa30Ai yjiymiiGiio jiyTC.M itciio:ib30Bajiiin 
HcSojibimix paapoKeiiiiii npii no.Moiii,ii ]ie;;opoi'iix, iro iibicoKoii 
iipoii3BOAUTGJibiiocTii iiacocoB. Bo Miioriix cnyMaii.x iie jiyiKiibi ii 
BaKyyMiibie ricmi, a AOCTaToaiio noABcpnivTi, oGpaGoTKO it iiaKyy.Mo 
>KiiAKyio CTajib, BbuiJiaBJiGHiiyio b oGbiaiihi.v iicya.x. 



TeMnepamypHbiu /lopiu xp^nhoc/nu 

Pile. 62. .KpyiiKOCTh xpOMiicTux iiep/Kaueiomiix ct.i.ii-m 
A II lj (cm. TaG:i. 30): 

l — CTa:ih Bijri.’tan.nciia ii naityi'Me; " cxajii. nijir.iaii.-jcaia 
Ha Boaay.xc (aaiiiTpiixoHaiia .xpyiMtati cTa.ii,, no aaiHTi.iixonaiia 
ii.aacTii'iiian). 

B 1941 r. Ji. M. lloBHK II aiiTop iiiicajobkii.ih .motoa Acraaauini 
wiiAKOii CTa:iu b bOBiiic, lIO.\lCu^ClllIO.M it Bah-yy,\myi(j wa.MOpy. 
ToPAa 3TO iipGA-iO/KCimc Gbi.'io OTitcpniyTo. Jliiiiii, b 1949 r. 1 ’octox* 
HiiKa CCCP BbiiiGCJia pciiiciiiiG o iibiAn'ic airropcKoro cmhagtg.'ii.- 
CTita iia «BaKyyMiiyio ycraiiOBKy a’ib Aei'aaauim ii OMiiiACimn oi 
Apynix BpGAHbix i:ipii.Meccii CTa.’iii, uBcriihix .MCTa:i.ioB ii oii.-iaiiOB, 
liiiTaiomyiocii TOKO.M iiop.\ia:ihiioii 'lacroTbo). [71]. 

B 1953 r. yAanocb iipiiCTyiriiTi, k oiipoGoiiaiiiiio iipoA.'iO/KOiriioro 
xiCTOAa Ha EiiaKiiGBCKOM MCTa:i:iypr(i'iech'o.\i rtaBOAG. Ii Bab*yy.\if; 
ohiJia oGpaGoTaiia Gcccc.McpoBCK-an oniiHinaH CTa.ai. r, ho.ikki omi- 
>Kennn n ncii coACpHianim Kab' b'lic.iopoAa, raK ii a.toia. 

ripii BaKyy.Miipoiiaiiim c/ra.aii it kobiijo ao( nira.iii ciiim.-omiB 
AaBJiGHiifl AO 60 — 140 mm llg, A.iiniMi.iiocTi. Bai.-\ y.MiipoBamm 
11,5 — 14,5 .Mini. C/i'ajih paa.aiiBa.'iii it c.'iiiTim b(“C(>.m 4 tomhm. IIpn 
pa3JiiiBKC CTajii. BGJia coGb Kaw oiiOKoiiiiaB: imiiciimi ii iia. io>i;im- 
nax iiG iiaG.iioAaHii. 

PG3y:ii.TaTbi oGpaGoTKir crajiii it iiai.yy.MO - iiaMOnfimc < o.ifp 
vKamiH B CTa:iii yiviopoAa, Kiic.iopoAa n a.toia iijuiHfMoiihi 
B TaGji. 31. 

h‘aK c.3CAycT ii3 iipiiBOACMiiihix AaiiHi.ix, II iipoHoeci* yi.-a:;aHifOB 
oopaGoTKH B KOBBio B HCCKoahb-o pa:t ciiir/iBicrr-H f:o,H;p>i;aMiio 
B CTaJiii KiicjiojioAa ii iia 30 — 50';,) coAopiicaiiiif; aitoia. 

Ha TOM /KG .'taBOAC GbiJi oiipoGoiiaii .motoa oGpaoo'nm 
BOA iiaKyyMO.M b ii3:io>kiiiiii,g. B ciiOHiia.ii.iioii yciaiiOBbo o.iim 
omiTOK craJiii iioABCfirami oGpaGoTKc, ocra. ii.m.io c.ijni.-ii loii >!:<: 
ii.aaBKir 0T.3iina.3ir oGbi'iiii.i.M ciiocoGo.m. 

//•> 



1 HC. 61. Paiijiiiiie KpoMBiiH J, Mapr£ 
ua naacTiiaiiocTi, cnafinon. Buroranjieii 
H naKyyMc [69]: 

> mjn.'ian.-ipiiHuii b naityyMe Oc.a Mn ii .Si 
— nwn.aau.’iemiuii b BanyyMec Mii ii Si 
•I - Huji.-iaB.’ii'iiiiuit oOij'inijM .M(‘to,io.m 
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ruu.-,,uc 

y^J^fpoda u aaoma e cma.iu 





c 

C<i;n‘pa;aniic, % 


lUiaDini 

B Kop/ue ao 

B inyvMii- 
pOB.IHlin 

B iipniiaTc 

1 t 

B KODiiK' ;i() r»a- 

B iipoKaie 

N 

ri KfiBiue Ba- 

«yy'iiipo- 

BilHIlH 

B npoKare 

28 798 
290 J 3 
29154 
29386 
29493 
29838 

0,18 

0,16 

0,11 

0,11 

0,C8 

0,14 

0,08 

0,13 

0,04 

0,C6 

0,13 

0,09 

0,0425 

0,0216 

0,0280 

0,0459 

0,0302 

0,0185 

0,0100 

0,0044 

0,0C86 

0,0048 

0,00.53 

0,0046 

0,0281 

0,0181 

0,0285 

0,0273 

0,0194 

0,0205 

0,0180 

0,0153 

0,0143 

0,0145 

0,0146 

0,0160 
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‘^me/ibHocm:) ^^ocmuwHocmo 
woe % 8bimsi>kj<u 

P«c. 63. Bjiiifniue BaKyvAta iia 
CBOijcTBa >Kaj)oiipoBnoro - cij.naBa 
(7uj: 

i CTa.Tb BunaaH.ieiia na Bonayxp; 2 

CTa.ib Bbiii.aauaoiia b DaayyM,.- (Op.i 
HiTpiixonn,! rioBaaaiibi MiiimMa’:rbnijp 

aifaHCHUa CBOiiCTB, ,T, ,UTpi,XOBKOii -- 

ManciiMa:ibiiije) 



flpedeji ycma/>ocmu j xi/rM^ 


I’lic. 6 ^ 1 . JJanfiBBc BaKvvMa na cBOncTBa 
lua p jiKono;uii Ji n lui Ko,,oii Ji kohctpvk 

>MC ( 7 ) II na no. 3 ;iyxc {2) 170 ); 


- nonepe'i- 


7 - - iipoaoabiiuii oOpaafq; // 
iibifi oOpaann. 

iia Bppxiicii aiiarpaMMc irtTpiixonnoii nona- 
•aaao MaKcii.Ma.n.iiop aiKvio nnnaoB ao paa- 
pymeiniH, Oea inTpiixoBi:i.-Mi,„„Ma.ibiioe) 


C30«CTB"cTa^rm?r. nyrOM epaUHOHnn 

Tob 4 ToJu,' “■'«>'"« BfKyy»,a. Boo onuTHB,x 

100—160 MM Hg. ^ ’ .tanjiGHiie cmi>Ka:ii[ ao 

co.,epB,anur, yrnopopa. b-mc- 

toAhou no« oaKyyMOM-'A 


T a G .T H n a 32 

B«ua,.ue o6pa6o„,.u „od 

Kucjiopoda u aaoma a cma.iu 


A? 

o.iaBicii 

Tun c-'iiiTna 

CoaepiKaBiip, 

®o 

G 

1 0 

N 

30199 

Ooi.PiJiiJn 

BaKyy.MnpoBaiiHun 

0,070 

0,035 

0,0219 

0,0(!39 

0,01.56 

0,0162 

30297 

O0i.i'iiii.in 

K a K y y .\ 1 1 1 po aa n n F.I I i 

0,070 

0,f80 

0,0166 

0,0049 

0,0160 

0,01.57 

3(;421 

(J0i>i>ini>jii 

Haw y y.\i n poBa nm.iii 

0,055 

0,( 30 

0,(JI36 

0,0162 

0,0195 

0,0129 

30518 

Ooi.i '1111.1 ii 

llaKyyMiipoBanni.iii 

0,(,80 

0,(:35 

0,02i;i 

0.0160 

0,01.38 

0,0l(i7 


HeMGHKiic MOTa.iJiypnr Jicjio:ii>3ona:ni mctoa Aora.'unnm cra^in 
n Koumc 11 pa.3:iiinFyy a HaKyy.MC c uc:ii>io ycTpaiieiinn 3aTpv;uiciinii 
Jjpn KOUKG Jicniponauiiux CTa.3eii Bc;jeACTniic iix xiiyiiBocrii, oov- 
cjioBJienjioH JiajiiiwiieM noAopo^a, Bnirininaiou^ero ouijaaoiJaiiMe 
BonocoBnn Apyn.x m\m<rou [ 72 ]. Xorn BCpB,.,o oiiBrn., na aa- 
BOAax «J3o(humer Vei-em» Gbibji BaMari.i b 1900 r. co cAiiTKaMii 
lU K 2 , no y/Kc B 1952 r. Gnuia coopy/Koiia ycranonKa, ononvA')- 
naKyyMinjim iiacocaMii npoii3BOAiiTOBBn(n-Ti,fo 
600 M-^/nac Ka/KAuii. 

litinc na aanoAe ncno.TB.iyioT Tpn MCxoAa Aeraaaiuiii: 

1) B KOBiiie c uocACAyiomeii OTAiiBKoii jipji aTjiuc(l)opji().M Aan- 


2) iipr[ BLiiiycKC ii3 Konraa bo BTopoii kobib n OBaKViinonannon 

Kawepe; " ' 

3) rrpir OTAiiBKe CAiiTKa. 

Ifpii 7iGia3aniin b nonmo nor.iOAninr irOAicuiaioT ii Kaxicpy. 
BOTOpyio riCf)eKf)i>iBaioT KpBiruKoii. UpiiAtopjio nejio.i jihtj, .\nin\r 
nocMC BKAioMomin nacocoB Aaicioiiiie n Kanopo (•im*/KaeTCH ao 
30 .M.M IJg. 
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H BaKyvMe OTjiHBaioT cjiiitku hocom flo 150 tohh, KOTopwe npe^- 
HaaiTaqeiibi a-ih xypOiiunLix iiokobok. 

OTMeieiio nojiowiiTe/ihHoe BjniHime npiiMeneirnH BaKyvMa npii 
pa.iJiuBKe ]ja KanecTno TpaHC(J)opAiaTopHOii crajin. 

3 a K n 10 q e ir it e 

I IpfiMeueimc BaKyyaia ripji nwnjiaBKe CTajieii ii ciuiaBon oSecrie- 
MMiiacT iiojiyqeiiiie crajin c Beci.Ma htiskhm coAepwamieM Kiic.iopoAa 
ojiaroAapfi iiciiojibBonaiiiiio aJieMeiiTon-pacKiicjiiiTejieii, okjicjih 
KOT opbix raaooOpaaiiij. 

CiniHtCTTiie AaBiieiniH do Ainoro pa3 noiiLiujaeT paCKiiciiiiTCjibiiyro 
cjiocoGiiocTb yrjiepOAa. TaKiiM oGpaaoM no3MO>Kiio nojiyqeiiue 
CTajiir c iirraKiiM coAep>KaifireM pacTBopeiinoro KiiCJiopoAa h 6o.i 
npoAyKTOB peaKUHii OKiicjieiniH yr.aepoAa. 

BbiiiJiaDKa B BanyyAie oOeciieMiiBaeT nojiyqeijiie cxazin c Oojiee 
HirriKiTM C0Aep>KaHneM aaoxa u noAOpOAa. 

OGpaOoxKa b BaKyyAie wiiAKoii cxajin, BLinjiaBjieiinoM b oGwh- 
Hbix cxajienjjaBirjihiibix neqax, npnnoAiix k' airaqiixe.TiijiTOMy yjiyq- 
moiimo KaMGCxBa Mironix cxajicii. 


/’ ./ if « a VIJI 

IIAIIPABJIEJIIIE 11 COAEPyKAllJIE JIAJEHEIJUJIIX 
lICCJlEAOBAIimi 


llonyqemio rxajiii c .\iiiJin.\ia:ii.iiLiM coAcp/KaimOM KiicnopoAa 
11 iiGMCxarLTinccKiix BK.'iioMCiiiiii itoiipo/Kiic.My ocxaoxcH OAuon ns 
oc.iioBni.ix riaAaq conpoMOiiiioii Mexannypruir. 

ycxaiionncHiio xc[)AioAniia.\niMO(Knx (|)yiiKi;i,nM jieai^nnii paCKiic- 
.TCiiiiH, itay'ieiiiic oGpaBOBaiJiiH ii usmchoiiiih iipoAyKxoB pcaKAirn 
paCKiicaciiiiH, nbiBB.’ioiinc (JiairropoB, Bniifliomiix ua CKOpocxi. oqji- 
lAGiinfi cxa:in ox iiGpacxBopiiMLix b iiGi'i okiic:iob ii OKCiicy:ii.({)iiAOB, 
oupGAC.qGTiiiG cimaii pacKiicncimH c riponeccoM Accyqi.(j)ypaAiiii ii 
raaoHacbHJneiiiiocxbio HTiiAKoii cxa:iii, iiaLiCKaimc 0(|)cJ[)CJxxni(nMx mg- 
xoAOB npOAOxpaucimFi cxanii ox aarpasneiiiia okiiciillmh BKruoqe- 
iiiiaMJi npii BbinycKG cc ua ucqii ii a ripori,Gccc pa.aunBKu — ace 
0 X 0 AOH/Kuo Glixb yqxeiio npu ycxaiioBJiGimn iiporpa.MMm iiayquux 
iicc.qGAODaiinii, BLiuouiiacMbix kbk b jiaoopaxopiiax, xau u b upoas- 
boabxbchbhx ycjiOBiiax. 

B iixore BBinoniiGiniLix uccuCAOBaniiii onpGAGnciia pacHiicau- 
xG.iBuaa ciiocoGuocxb Miionix oncuciixon, ycxaiioBnGiii.i yjiaitiiGiiiia 
])cawii.iiii pacKMcaoiiiia, iiaqaxo ii.ayqGime oCpaooBauiia u u3mg- 
liciiiia qacxiiu, iipoAyKxoa pcaKunii pacKiicaoiiira. 3iiaqnxG:iBiioe 
KOunqGCXBo iiCcucAOBaimu Gm:io nocBainciio uoyqGiiiiio BJiiiaBiia 
paouaqiiMx paCKiicjiiixcncii iia nonuoxy pacKiicuciiiia cxa:iir u ua 
xapaKXcp oGpaayioupixca qacxiin iipoAVHxoB peaKipiii pacKiicue- 
iiua u ycxaiioBJiGuiiio CBa.ui MG/KAy KaqccxHOM cxanii u cxcneiiBio 
aarpa.iuGinia cc iieMCxa:i:iuqccKUMU BKUioqcuiiaMii. 

no:io>K’iixG.qLUbie pcayui.xaxw b oxiiornGuiiii iioBbiuicjina aaqo- 
cTita cxa:iu uouyqcuw uyxcM iipiiMCucirua A.^oi pacKuc:icMiiia ojig- 
nGuxoB, oGecuoqiiBaiouuix oGpariOBaiiric ycxoiiqiiitBix iipu xgmiig- 
]>axypax cxaacBapcuiia cy:iB(|)UAOB, Goncc Gnaroiijuiaxuoc pacuo- 
UOTKCLIUC KOXOpLIX B CXanU C IIOBWniCUllBl-M COACjUUailllCM ccpu 
cuiiuiacx BpGAUOG Buiiauiic uoc.’iCAuci'i. MiioroouGupiioiAiiMn hb- 
jjHioxca iiccjiCAOBaiina Buuaiiua jiacKiic.'icqiiia na xaK’iiG cBoiicTBa 

1 1 A. M. ('uMapiUi ^ 
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HtimKOH CTajIH, KaK IFOHCpXHOCTHOe liaXH/KCMIlie, /KHAKOXeKY^eCTb 
ii Ap. IlaMaxo irayqeiiaG a.xifHiina uaKyy.\ia na cxenoju. OHiriueiiim 
era. in or Kirc.xopo;i,a, aaoxa ii Ho,’^opo;i,a. 

JIciionbrjuBaiiire oonoe coBepureimoii aMuapaxypw, cobpgmgh- 
iitix cpe;icxB u .MGxo;^OB iicc.xcAOBamrii oxKpwBaox'jioBBiG bo3mo>k- 
Hoent Aa;ii.HGiii..Gro pacunpeBirB ii x r:,y5jiG..,ifl JiaynGinra rrponGC- 
COB pacKnc.iemiH crajin. OciioBHoii J^G.XJ>Io uayiGiiiiH it Biipo'u. 

It B„e;tpei„tG b aaBOAcwyio npaKiuKy 
HOBaniihix MGJOAOB pacKHo.iuniiM, Jipji iicii 0 Jn. 30 Ba- 
riri Koxopwx Guno obi oogchgbgho Aa-'iBiiciirncG jJOni,imGiiitG i.-a- 

BGCXBa Hl.IlIJiaiCIHG.MOIt CXaJIlf. 

B oGnacrit iiaymibix iiCG.iGAOBatinii, CBnaanjibix c ncGcxopoii- 
JHiM nayion.tGM npopocca pacKitc.xGtuin cxa:..t c Mm.ifMa.xbiibiM co- 
Knc.xopoAa, 6 :iiiH<ajiti,iiiMit HB.iaioxtn crtOAyioinuG 


cxBite ana MiiXGJibiibix pacxO/KAGniiii Mc>K;iy iUfMit BbiawBaiox 3aKOii- 
tioc (•OMiremie. 

Paj.xoHvACiJfiG Me>KAy AByMti onpGAGJiGiiitBMii pacKfic.niixGribiioit 
cnocooiioc xir oopa exonb siia'iiixG.'ibito, axo cxaBiix JtoA comiighug 
iicnori i.30Banjibic ufc.xeAOBaxGj'jn.\in moxoabi oiipeAGriciiiitt panuo- 
HGciioro cocxorniiia pGaKium. PacioKTinxc.abJiaa cttocoGjiocxb 
unjFKOHiiH, Karj]>pirfl n Martijia ao citx jiop OKcnGpiiMCHxaribiKt iie 
oupcAO.xeiia. 

llfFo oiipGAerieinijt pacnitcnitxGabiioii cijocoohocxii iicpoMiicneii- 
iibix anOMGuxon iicooxoau.mo nbtannxb iicxiiiijibiii coexan oopaayio- 
muxea OKiic.xoB o.XGMCuxon-pacKUGjjnxG.aGii hvxgm BcecxopoaiiGi'o 
iiayacniui iipoAyaxoB OKiicriGJiiia ji ycxaaoRiixi, rpaaiinbi oGaacxcii 
KOHUGHxpaJUiii o*'iCMGirra-pa( Kiic:iiixG.ia, n irpoAG'iax Koxopbix npe- 
oo.xaAaOT pGaKri,rta oopaaona iiita cooxiiGxcxtiyioiAcro OKiicna. 


]. .1 cmaHoe.iemie a.mmusi pa3.%UHUux (fniKmopoe na paawc 
nZnr MemaA.toM u uiaukom g npoMuiuiAenn 

IZZ' o aaBacaMooxa pacnpeAe:,ea 

X .lopoAa MG>bA,\ ;'icxa.a;iOM a lonaKOM ox xGMnepaxypbi It coc 
aa liiaaKa aejibaa 063oroBopoauo pGKOMGiiAOnaxb Aaa irctro-rt, 
Batina npn cooxBCXcxBytomax paciGxax bc:.gac;Lg cnnMrc 
pacxoiKAcnjia MOKAy AaniibiMit paaaiiaiibix nccaoAOBaxGK 
Jrpuniiioii MOAooaoro paoxoiKAearia annaoxca xo, axo naeiinG 
no .MHonix cjiynanx Ou.™ ycTajiou.-icnil ( 

> iCTa (l>aKTopoB. OKasHDaiomiix cymccTDCiuioe n.-indHiio ju, 
leiiitc K0D(|)(|)itAiiGiixa pacnpGAGJioiina. 

pacnpcsc.iciiiiti Kjic.'iopoaa Mc;ii 
MOTa.a:ao,, j, ^,:,aKO^, „ ,,apTc„OBC,.-.,x „ o:iCKTp..,eL,!x ..C; 
cc.iOAOBaTi, KifuoTiiKy Dioro npopocca — VICCTL iianniiiic 

? '■ co^'ana m.-,a,;a, creo 

".(Fi0pQ,(,i0CTir 11 BnaKOCTii uoc.-ie-Hiero. C.ao;(yeT i.bybiitb i.anii 

'•-“-r, o0or,yr.-,cj^,>K„oa;„B air;',! 

Mora.j.ia, ubiraacb ycxanoBuxb CBa.tb mgHvAV pacnpoAGncnit 
Mic.iopoAa, coAGp/KaiincM ymepoAa B MGxaariG a CKopo^ xi.io oGc 

> rjiGpowiiBaarra. i ^ 

wportecca aepGxoAa KiicnopoAa 

6nx '' «*^Haana tra ttec paa^manbix (ItatixopoB ao:i>k, 

GblXb XAC.ILMO RMttMailllG tipil II3yaGHltIt paciijtGAe.xGHtia KiK'.’iopo 
AiC/tiAy AtexajtJiOM It injiaKOAi. ^ ' 


. J hmepuMenmaAbHoc onpedeAenue pacKucAumpAhHoii cnoi 
nocmii aAioMUHiiA 6opa, iiupKomui, KaAbipin u Maanim. Baci 
.nixG.ibiiaa ciiocoGiiocxb arno.Mniina iiGOAuoKpaxno obi.aa oiint 
HGiia 0KcnGpn.xicnxartb„o, no pc3y;rbxaxbi oxnx onneAGr.Gnnii bc: 


3. y cmanoGAemie pacKucjumeAbHod cnoroonortnu ojeMcnmoG npu ux 
coGMecnuiOM npucymcmeua a muOkou cmciAu. B noc:iGAiiee npc.MH 
Bbinonnonbt ncc.aGAonanna, jiOKaaaninnc, hxo .Ma[)ranGn no- 
Bbitnaex paCKiic.anxc:ibnyjo cirocoCnocxi, KpcMnn}i n a:iioMrinria. 
OiryG.'inKOBaiiiibic Aainibie, OAnaKO, iiGMiioroHiuaeniibi. 

.\lG\ann3M n.'tnaiuta Mapranua tra noBbtinonno [lacKiif.'inxenb- 
jioii enoGoutroexit Go.xgc rn.xbiibiv pan^nc.inxivtoii — apoxiniia n 
aaioAiniina no pacKpbix. ileooxoAnAto ycTanoBiiTb ii.inanno Aiap- 
ratina iia pati;iu;:inxc:ibnyio cijocoonocxb Altynix o:iG.\iCHXOB-pac- 
b'ncjinxe.iGii n nCKpbixi. AiGxaini3At axoro ii.'iiniiiiiti. 

AnarioriiMiiLio ncc.'tOAoiianiiti cjicAyox Bbino.innxi. b oxiioriioiinn 
ycxanoB.'tcmia B.'inanna yiviGitOAa na |)a(‘nnc:niXG:ii.nyio tnioroo- 
nocxi, A|>y«'iix D.XG.xienxoB-pacKncjinxG.xci'r. 

Hpii on[)GAG.iGnni[ pacKiic.xnxG.’ibiioii cnocoGnocxn ariGMOnxdii 
B c.iyaao nx coii.xiccxnoro ji[)nfyxoxi!na n iKiiAKoii cxa.iii neneci)- 
oopaano nciio. ii.aonaxb A^an MtiGAOnnn onG.xionxon xanitG ({toppo- 
CLinanbi, naw (|)cp[)o.xiapi’anon, ({)Gj)pocn:ntnnii n KO.xin.iGKcnr.iG 
jiaCFxnc.’inxG.in — ( intiiinuiapi'anen, AMS, Iv.MK n A{>yriiG. 

4. Onp'Oijritur (iKnuianoGmu dacmi ntnoG-pachucjumr.wii , 
pacmGopcHHbix u yteudnoM Mr.ir.ir, ir ycmaKOG.iniue G.ui:niii:i .nnux 
9ACMfiimoG lift aumuctiocmh Kurjopoda, pannooprmioGO e xcudh'n.u 
jiceAoe. B pcay.ibxaxG iibino.'inonm.ix n noc.iCAUGG itpo.xia iicc.ig- 
AOBamiii ycxanonncuo jiaAiGiieniiG anxiiBiiocxii ancMOiixoB-paCKnc- 
.inxcriGii, jtacxBopGiint.ix b /KnAini.xi >kc:iG3c, ii aanncn.MOCxn ox 
Koni],cnxj)annir axnx o.nGMGiixon. ycxanoBnGito n B.mminc oneMon- 
xoB-pacivnennxc.'icii na aKxnniiocxb nnc.'iopoAa, [uu'XBopcnnoro 

B /KIlAKOAt IKGJICaC. 

HecMOxpn ita anaanxcrii.iiOG b-onnnccxno onyGrniKOBanifbix [»a- 
6ox, aoconioxiibio .jiia'icnna Kor)tJ)(|)ntuionxon anxiiBiiocxii ane.MGn- 
xoB-pacKnc:iiiXG:icii jt inic:to])OAa Jienbrni cinxaxb AOCxoBGpnbiAin. 
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aKTriuiKKTii roro n.iii luioro a:ie.\ieiiTa it .\iiio- 
joKOMiioMOiiTHoii ciicTCMC na ot'iioHO ;i,a]iiii>ix of) aKTjiimocTii co- 
OTiieTCTityiom,MX oao.MeiiTuu b Gjiiiajnibix ciiCTCAiax nenbaH npn" 
3uaTb iipiieMncMbiM Gea p,oiio:niiiTe:ibiioir cro OKcncpinieiiTanbiioii 
IipOBCpKir. 

II]m ojipe;!,cneiii!!r aKTimuorTir Km; arrOMOiiTon-pacKiicjinTcnerr, 
TaK 11 Kucnopop^a iicnonbaoBa.m ypaimeuiia pcaKHiiii pacKuc.^e- 
iiiiH, KOTopbio lie OTpajKarin itCTimiioro BaanMOAciicTiiiiii MOHviy 
KllCJrO])0;U)M ir OrrCMCllTOM-pafKUC.lllTCVJOM B COOTROTCTByiOBUlX 

oo.iacTnx i;o]ni,cirrpaiuiB Jiocritvuicro, t. o. ];oo(|)(]jiiJUieBTbi aKTiiB- 
Hoc.Tii c:iy>Kii:jii :imiib iic-iij)aB:iciiiia iiciipaBiiribiibix ypaBuciiiiii 
xiiMnaecKiix peai;iuiii. 

CiiCTCMaTiiaGCKno iiccric;i,i)Bainia ;i,on/K]ibi Ghtb BBinoaiiciibi no 
on])eAe:iciiiiio aKTiiJinocxiL Drio.MenTOB-pacKJic:iiiTe.:ioii, pacTitopcii- 
iibix B /KIIAKOM /Kcaoao. 0;uiaKO arir uccncAOBaima iie Moryx aaMC- 
iinTb aKc.iTGpiiMCiiTaai.Horo oiipG;i,G:iGiiiia BruiHiiiin o:igmgiitob- 
])acKucajiTG:iGii iia airniBiiocTb laicaopoAa, jiacTBOjiGiiiioro n /Kma- 
KO.M jKOneac. 

ITpn iiavMeiiiiii kok Gnnapiibix, tok ii .MiioroKOMiiojiGiiTiibix 
ciicTGM c nGni.io onjiGAoncniiH ai;TiiRnocTii ]iaxo;i,aiii;ii-\ca it pacTiio- 
pG a:iG.\iGiiTOB caG.ayex iicitoabaoBaxb ;i;aiiiibic; 

a) of) yiijtyrocrti iiapa komboiigiixob («,• : - Pi : P^i)\ 

G) oG anGKxpoanbrx iioxGHmiaaax (iioTCimiTarr oGjiaxiiMoro a.’ic- 
Mciixa iipii iiocxoHHMuii xGMiiGitaxype ti ;i,aBaGimii i!|»e;i,cTaiiaHCX 
9 acKxpo;iBii>byiTi,yio cuay aaGMCnxa \Fi ■ - nFF: it citoio 0McpG;i,b 
AFi ^ JtT In a i)] 

n) o ])aBii()itG(anr MC/bay jiacnaaBaMir, C();u'p>KainirMi[ aaGMCiir- 
pacKiuaiixGab, ii raaoBou (jiaaoii, b cocxaitc Koxopoii iiaxo;i;BTCH 
BciuccxBO, pGariipyioincG c komiiohcuxom pacTBopa 

- a- [Mg] -I //I /. 



nan 

ILS,.) lb(r)--|Sl; 

5. OnpidcACHiic eJiii.H)iu:i mcMnopatmjpbi u cpcMrjiu cii()cpjicKU 
na oCpaaoeaiuir o Miidh'oii cma:iu Hacinup - npofhjKmoQ peaKifuii 
pacKUCJienuH , iix lUMeucniie u yda.ienue U3 cmaju. B noraGAiiGG 
BpCMa OKCiiopuMCiixaabno JiaynGii nponGcc oupaaonaniiH iiopac- 
XBopuMbix B >Kn;p-coii c/raan Macxiin — iipoAyKxon pcaKHiiii pa(‘,Knc- 
acniiH 11 iiaAiciiGiina axnx ’lacrnu npn iibi;i,(‘])>KK'C cxa.’in b iiG'in. 
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HeMiioroMiicaGunbie ;uinnbiG oG \,u»aGiinu na wJiMKoii cxaan 
B 3 BGiiiGiiiibix B iiGii Macxiin. iiacxuabKo paaiiopoMiiBbi, mto iig mui xi 
G bixb iipmiuxbi BO BBiiMaiinc npn ycTanoitaGinin (t»aKiopoB, itanHio- 
mnx na cKopocxb oqiiineiinn /KiiaKOii cxa.inox npo,i,yK loii [iGaKunii 
pacKiicaoinin. 

pcay.ibxa'Jbi Bbi'iiKaonnH cKu[)iB:in nit,i,btj.\ia iiup,uwubix aafinn, 
no (i)op-\iyac (aoia a mu>kho paccMaxpuBaxb anuib Kan BOCbMa npn- 
Gaii/KGuiibiC. Oobi'ino anaMennn, iioavneiiiibiG nyxoM nu,aiGnbi\ ni.i- 
qncacnnii, no no;i,xrtGp>KaaioTt>i npn aKLiiepiiMen raabiioii npoitep- 
Kc. Pacxo>ivi,enne MG>K;i,y itbnjne:iennbiMn n aKciiGpn.MGinaai.nn 

uaGaiojuiCMbiMii CKoiiuiiH.Mn iio,TbG.Ma Haexniu.i nunaGGnaiu, oran 
yqccTb, Mxo b (J) 0 [).Myac (aonca ne y'nixbiBaGTi.H pn;i, cBoiicxB nan 
Mat xnu, BaiteinGiiiibix it i xaan, xan n caMoii /Kn;i,Koii cxaan. A oxn 
iieyMuxbntaGMbiG (|)opMyaoii ciioiicTita n Moryx oiniaaxb pciiiaioinGG 
BJinHiine na cbopocxi. no;vbGMa Macxnn — npOAyKXOB peaiauiii 
pacKiuacmin /Kn;u«oii cxa.in. 

ilyxGM aKc.nGpiiMGiiTaabnuro naynGiinn caG;iyex yciaiioiiiiii. 
Banninio cocxaita npn.MGiniG.\ibix cnaanuB , ctaGp'/Kanuix aaoMCHxb!- 
pacHncaiiTcvnr, nopiMKa BBe;i,enn}i axnx ciiaaitoii b /Kiiai'Nio cxaai., 
xGMiiGpaxypbi >Kn;uv<>ii txaan, ee nc'[)CMGniiiHannn na ai'pcraxiioo 
coc xoniine, pa: mgi) n ({lop-My Macxnn — upon, M v ion pcaicumi i»ac- 
nnc. iGiinw. 

^)xii ncc.iGaoitannn aoanaibi iiK.iio’iaxi. n \ cxanoitaGiniG oiixn- 
Aiaai.jibix yraoBiiii Aan OMinnonnH cxa.iii ox B;iBGinGnnbix it ncii 
OKiu iibix Maciiin. 

(}. II .{hichOfiue oninuMajiinoi-o cocn.aca KO.uii.irhritu.i: pncmtc.in - 
nirjrii. XoxH KoiniaGKciibiG jtacKnc.inxG. in nani.in iipuMciiGiiiiG 
B npanxiiKC cxaacitapGnnH, xgm bg .mgiigg in.iGop n\ cccxaiia :ta- 
Macxyio iiG iioAXBCp/b-AGii cooxbgk iityHann-Mn in f. nM"BannHMn. 

BbiGop cocxaita axnx cnaaitoit na ociiobg ,uiai pa.MM ii.iaBKoc'in 
cncxGM, cocxtjHimix na okikmob ;).iGMGn loii-jiat laic. iijxg, igu, B\nAfl- 
npix B cocxait cnaaiia, Monaio n|in.',naxb xo.ii.no iipii", uian-iGai.nbiM, 
ran Kan iig vc'ianoB.iGno, naiaiG /bg cooi nniiiGniin n|in pa.taiiMUbix 
ycaoBiiBx n'ao.iioAaioxcn MOUMy pa;tanqiibi.Mn oKnc.ia.Mn npn pac- 
KncaGimn cxa.an KOMibiGKcnbiMii paciaic. mxG. ni\iir. 

Ilpn ycxanoB.K'iinn onxiiMa. n.nnro cocxaita i;oMn. iGKcni.ix 
pacKnc.nixG.u ii, ncno. ib:!\ gmbix ban aan npGABapn i iMbiioro, 
xaK n ,1.111 oiUMi'iaXG.fi.noro [laciaic. iGiinii c'laan, c.igavg! onpG- 
AG.-inxb paciaic.inxG.ibiiyio ciiocoGnocxi. K-m-bMoi'o ^ :».iGMGina, 
iixoaiiniGi’o It cot xait cn.iaita, n.ixMirn. npoiiGcc oopaaoitainiii 

11 ( 10 , i_\ Kxoii [iGaiainii [taciaicaiqinH it nnniani t iii.in, 

lUtMGpnib cbopocxi. tiMiimGiinn cxa.in ox axnv Mac'inu, iibniitnib 
liacniiGAG.iGiiiiG iiGMGiaaanMGciaix itbMioMGinin u r.noiton cxa.in. 

Ot .iooG itiii..\ianiiG ,u>.i>Kno Gbi'ib oGiiaiuGiio na \ ci anon.iGiniG 
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onTHManbiioro cocrana KOM„:,eKCHh,x pacKucnuToncii, „pcnr,- 
ana tciiaijx OKOii-iaTOJii^Horo pacKiic.icuiin cxann. 

Jlrr.i^ocanur ajoucrtu cwme.H FoO— .\iiiO, FeQ— MjiO— SiO ^ 
u Opyeux. Upu oGcy>KAOiiMii i.ojjpocou, CBHaamu.ix c oGpaaoBajincM 
no. ay:r.. iipoAyKTOB peau-Mnii pacKnc.oniui, 

airnc MaCTim - irpo;iyKTOB poaKunii pacKiic.ennn n nx vaa: om,e 
3 Hn.aKon cTa.n, ocTecTBonBo, ooyc.oB.ono ne to.bko 
aT^pon jt.aa.ciuin cooTneTCTByjou^nx okhcj.bix ji.h okcjicV’ib- 
(()C,uijicjimi, no ji /apyrnMii ]rx CBoncTita.Mn, KOxopLic ao 
cnx nop lie onpCyae.’icnBi. * 

llpn ncccaoBajinn ncpe^JiiceniiLix ciictcai jicooxoaumo bomm- 

oVom ^''"'^'<‘""0 A(vi>Kno Glitl oGpajueno ira onpe- 

. c 01,1,0 noHopxnooTiroro naTH>Kennn na rpann. c p .aAc.a A ,,, 
u OKiu iron (|)a;!i.r Aaimoro cocrana. ja .e.a.ja.n 

il. cv.CAOBaTn,« oBoncTB cctcm, cooxonmnx na okucob, ao/bk- 

0 ^'yxe.M BBOACnnn n ox.i ccxc.mm Aoni.n.i- 

Juii.noio KOAinojieiixa — cepLi. 

jia oG/if '^■nuiHUH no>u>psno< mnozo nam.'uurniup eH,n;oami 
KoutnTT T npoOyKmoe pcaHuiiii pacf;iir.uiiu:i g otcuO- 

Z ° Honepxnocanmi 

nen iim r , oGpaayioiiuiAOi n iioav.F.xaxe 

o./i. ' •' 

opoA.VKXoB peaKAnr. pacnu-.ennn. Oxi vTcxnVa); "annMO n ! 
'■iiinmiir ])ac:Knc;ienim na innKocxi. /KMAioiii cxa.m 

nun MacTMA- npoA.VKXOB ,,oaKA,ni pacKi,c-,e- 

iniH, nocoMiKM.no, aamu-nr npir iipoMux pamn.i v v(' ion mx r 
irojK'jiMiocxiioro naxnMa'iiiuj na rpaniiAO jiarvuvia Vnix yuxiui 
< >KnA,a.., Ta.no. ycxanoB.oune' axo.i aalnu nMonn " a^k 
o!.iii. oni.oKTiui iicccAonaniiii. ^ 

I, ,„,-T„iui,j( ri. .■i.nnicifToi,- 

I ■ ■ .ncviOM, paCTB„pc,„„.,x „ Ora o, e , 

: ;™ „oue i 

imwnomm n.,a,;uci„ „ acuaKoTcM.-v.ioni, era-,,, 
a.iB]]a.iM(ii-ni OI |)iici,]i,;joiiii(i Gun. c iijiaaiio c iicc ici,, 

; BO ycTa„„,.,-,c.u„,o oKopoa™ oan,„o„„„ , , a, a ; 

OI •lacnin .iiioayKTuu iieuKiuiii par.KmncMMi',. 

.'A i.iinmii'Jcmir lijmmn, cu.mimoiiiu.r jimmomw,' oKu,-,n,„. 
mWM,, rma.m, u u.mcmhw mocoOoa ,v a,,,,,™ 


llcraeflonaima, nuuo.niieiniuc jo iiac-idamcro iipeMonii 
40n«,Hu OI.1TF. OTHOCDUH K ii:iy.ieTliiio npoiiorcou parKiic.iciimc aiin 
HOB CTa.-nr B uc,,, „ ..onnio; HpaiiBO Hcawa ^ <.' o 

CB«3aHu,,,o c jiayaonao,, lomoiio.iiia co.v.pHouin., i, .'ian 

BllC.>10p0aa (OKIICMUX IlK.-IIO'iOllllii) Iipi, nuuvciiO CTa.III „3 iiol.T 

,.u;p>p>Ki(0 „ Koanio i, j,aa.-,„aKe. Alua.'yx to.m. ooinopnoo "on ", 
oTaBi, MOH,OT Ohti. ociOBiioft „|,„.„„,o,i ,„,a.„ne:N.„oro aarpaa c 
HUH r.Ta.ai. ue.MeTa.-i,-,„.,ecKi,.M„ HH.-iio™n,H.M„. HujiHaiic 

llpn ycxaiioB.oniiir ocnoBni,ix upuMiiii, BBiaLiBaioiAiix noinopjior 
oKiiceiino oxa.n, coivex mvaun fT.Mro... ^ '-v jiumujuiin 
n.i\'nijL LieiieiiB aai [(naiienini exa:!!! 
OKiiciibiMii BK.ioMoinin.Mii 3a niex: 

a) oGpasonanna okjjc.ob oriOMOi.xiFB-pacKnc.nxe.CMi iipii ( mcmao- 
null pannoBecini MeavAy pacxitojieiiiiBnm ii >KHAKoii rra:in i.ic.u- 
p o, i; 0 M 1 r 3 . e.M Cl I xa M n -p a c jy 1 1 c.i 1 1 tc:i n .mu; 

G) okiicjichhh cxa.n na /KcoGc 

b) OKuc.cnnn cxa.n npir iraiio.ncinn. cio KOBj.ua; 

1) aauyxLiBaiiMH 'lacxiin, iii.aKa ii cxa.ir 

.•LoMiMiiua.M'''^""’' ('"'"’'■.iHiino cTpyn n iis- 

1 cay .iHiaTHi .uiix li, , , iCMODaiiiui oliti. iH'n,>;ii>.{olta mu 

iipiL ycTauOB.-iom,i, .mKioktiimmux .mcto;iom viTpaiionnH iioiiTopiioro 
OKiic.einin cxa.n. * 

W. Ihmch-aHuc cpcOcmc dj<i yempanrHUH 3aepsi,mrnnx c,n(uu 
dhGOGmmiMu neMGituu.iunecmiMu oK.muniu.uMu. Macxiinu lu.iaKa 
11 OI iic} nojiiiBix .Maxepna.'ioB cxa.Ofia;?. mibo'iiujI.v vcxpoiic.xB hb- 
.nioTcn ociiom„.,.Mn cocxaii.HioiAn.Mn ainorcnui.ix iic.Mexa.i.m- 
nocMix BK.ioncniiii. kc.n iKmcKiina.-mcj. niocoGi.i vcTpaiinmn 
3ai'j)H.3ncnna cxa.n MacrnnaMii lu.aKa, xo iicAocxa iouiio naviciiw 
B03.Mo>Knocxir ijo.y.jeniin cxa.n, nioGoAnoii ox Macxiin orncvuopin.iv 
Maxopna.’ioB. “ ' 

CaXcneni. aarpnaeiinn cxa.n MacTnna.Mii orncvnojnn.i\ Maxcima- 
.OB aaBncnx ox xc.MiiopaTypw nn.AKoii cxa.n, KaMorxBa omevimp- 
Jibix Maxcpna.oB n mcxoaob j.aa.niiKn cxa.n. HooGxoaii.mo invMiixi^ 
Nc.xon-inBocTi, oriicynopiii.ix .MaTcpiia.iuB, nco. inavcMUX ' ..n 
n.noxoB.emin ijiy rcpoiiKii Koimicii n cnifionjioro n jm'naca, jiimitub 
AciicTBim cxa.m, in. ami n okikviob, oGpa3yjoiAii.vcH npn jiacimc- 
.CMiin (^xa.iii n (“o iiobxojuio.m okiic, leniin. 

JlcoG.xoAii.MO iny'JiiTi, mime orneyiiopni.i.x .Maxcjina.ou ii aa- 
BiiciiMocxn ox cKopm xn AmoKoiiiin nniAirnii ( Ta.n nope., oxucjicxiie 
cxaKajniiKa n kobuic, b Aonxpouoii n -icjica nponoAKii iirm cndmii- 
iio.M .McroAc paa.iiiBixir. 

Ilaywennc iioiu'p.xiiocTiioro naxn>Kciinn na rjianiiAO pa.iAca 
.iiiAiAan cxa.'ii, — in.iau- ao../KH 0 Gi.rri. nijiio.iicno c lU'.i.io ycipa- 
nennn aaijimncniin cra.n 3an\ jaBnin.Mimi n ncii Macxniui.Mn 
-iii.iai.a. 
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pacK„c.i,iTc.ieii, 

auaiciuiFjx ,ijin onoii'iaTe.-ii.Horo pacKnc.-iowtn CTa.-iri. 


npeAiia 


/. liccji^ocanuf' caoucnu. cu-niPM FoO— MiiO FeO— MiiO 

« n,,„ oCcyHWMnn noupocon, c„„a„,n c „fip ToiTFa Po;,’ 

B >K»AKO„ cia:,„ .,acT,„, - peaKunii 

a JwiaaoM ,;Ta.-,„, ocTccraciuio, ooyc;,on.ao„o „c to.-„„,o rcP, i 

IS/'"" aoOTnoTCTiiyiomiix 01,I1C1II.IX II.-III OKII.CV,,- 

ai x ma " ajiyriiMii jix cnoiicTna.M,i, iFOTopajo' 

tiix Iioj) Jio ()iij)CAo;iein.T. ^ 

l/pii IK ( .icAonajiim iiC])OMiic:jeiMiLJx ciictcm iiouuAuAjuio jio\iii 

aoVom ' “''"''‘"'J'e AO/KKIIO ^LiTix odpaiucuo ira oirno- 

AO.iOHiio iK)HO])XMOCTiroio ]iaTH>Kon,i,i aa rpaani 'o pa'noia r n, 
n OKMcirou tl)a:ii.7 ;uumuro cocTaaa. . ja.ii, 

oixiicrioj3, a,3/i>k-- 

riu -laiij. paciiMipoaw uvto.m huoaokiki a oru aicTCAn., aojio-nm- 

'itMi.iioro KOAiMoneiiTa — ccpLi. AOJio.niii- 

7,n '-'KM.v7m.7 noncpxiio< niH02o muiinjinmu:,, G.^uHocinii 

Z°n!!am'Z 7""““' "''“‘'i'"""'' /"‘-■‘■■ur.rm.: « *„,/ 

Ji.-miaa'iiiiii cT i-]i'i' 'i .lauiiijx o n.iiiiniiin i[ojic|)xiiocriii)i « 
K.iijiaxt iiifi Lja.m ii coeAiintMiiin, oopaavionnixoi n i)G' 3 v-p. r-.r,. 

„ „a rpa .MrKoSiaaAcvrjKlrllKr'l^r;" 
MIC.MMX MacTiip, Ha iiponeccLi ()5i)a:ionaiiiiH ji vAiUioiiiiw u/cT-rin 
npoAyKToa pcaKTu.ii paciHjcviCMniH. Otcvtcthvut aa HLio a 

pacKiKVieniiK i.a nHaKocn. >KHAK„ii VTa.aa " " 

UXipMa .1 paaAicpu aacTi,n_ hpoavktoh .loaKniiii nacKiic-.o 
niH, 770coAnK.nHo, aaa.uHT i.p.r hjk,whx paHn7.,x 
rojiopxHocTiioro iiaTjiaaMniH jia rjiainiue pa.rKvia aTiiv m'utmii 

a ,u,a,;, ycTa..o„;.o>mcyaToiiPK,laK4,,;;..„ ? ^ 

OMIl. (m'/,OK-T()Al lICC.-ICAOHaKlIli. AUH/MH) 

IIOOUXOAIIAIO OIUMIHTJ, JIOnopxilOCTMy,,, au-T,nUH,CTl. .'X-ICKU'HTOH- 
jMCMKHIinXlCMl, paCTDOpCHlJUX H WHiAKOM /KCVlO.iO. tMl OHOm'-. 
iioiTn'^n'-u-on rTa nr " u'a^^ J'^-^'-iOAKHainra.MM (3iHi.;ieinur iioHcpv- 

H nannCHMocTH ht jiaciHic.-.cMiMH A(Vi>Kno uarri. .-iiHaaMo c i.cc m' . o" 

oi- ‘‘nr^ ‘••icopocTM ommijumhim HHiAia./i cTa'.u, 

J^KIIIH lIpl)A}K10H pOaiHUm paCKIKVlGIlllH. 

p. ^ rfiia/wrxemir npu’fun, cbimaaiouai.r nounonuor nKunm,, 
OHUUKou rnKuu, u u.ihichaimr cnucoCou .lanpi/noi c(> otn 


»HHO:ineHHHe AO liaCT(JHU|Cro HPPMOHH 
AOnw<Hw oaiTb OTHCceiJbi K nayaeiiiuo iijionprcun iiaCKiic ipiiini HHri’ 
Kou CTani. a homh h.h a kohiho; KpaiL HC^HaanTcvnan!. arl. ^p' o- 
aaaiiH, canaaiiaaio c iiayypiriip.M ita.MPiicHiia coAPp^Kaaiia a cTaaM 
K.ia^opoAa (oKiicaiMx aK^HOHCanii) apa aanivcii' era. ,a aa Ja 
KMAOpmKe a Koan.c a ])ar3:,aaKC. Moaiy roM, aoaropao ok ^ Pane 
erana mo>kpt 5MTa ocaoaaoii iipaMaaoii aaaaare.-nLra : 3 an; 3 e- 
aaa cxajia HeMerarinaMecKaAMi aK.ijo-ioaaHAia. ' 

oKacaeHareTaa^ ‘^^iroajib.x apaaaa, la.iaLa^aiomax aoaroj.j.oe 
(JKUc.ieaac crcuia, c^icavoT invuiiTi f-'i'/ihoh. .. ^ 

, ji.jviana cipjieab {arna.’japaaa cra'in 

OKaCHtiMjr nKnioMoaiuiAiH aa cmpt: 

а) oCpaaoaaaiin OKiicnoa o.'iOMOaToa-paeKac.ijn-p.ipa apa CMpaio- 
Hiia panaoaccaa aiokav pacTaoj)CHabiAni a aa.AKoii era: a, kh.- it 
POAOAI J 7 0JJCAiejiTaMa-pacKac:iaTc:iaATa; 

б ) OKacjjcaaH crarai aa jkcvioop; 

a) OKiicaoi.aa craa.i irpa aaaoaaeaaa cio Koaiua- 

i) aaayTuaaiiaa MacTiia, ni.aaKa a cra ia- 

iiFuax).'''''"" erpy,, „ ,, 3 - 

PcayavraTLi .riax iiec, leAoaaaaii Ao,i>Kai.i fa.iri. laao, ii.aonaia.i 

:;:::k.?~:”:^ ^ 

0.7.^ ijcmpaiu'HU.u Gmpnmnu,:, cifxun 
dhsocrmibiMU ueMcnKUMmecHiiMu cK.mHnmxMu. Macrnnu ai.iaKa 
'la -MoTopiia.-fou I Ta. ippaa. MI ao<mi,ix vcTpoiicra aa- 

.KMoica ocimaaeiAia eocTaa;ia,oau.Aia .aKMoiPaai.ix aPAiora. i.ia- 
MtCKiix aKviioaeaaii. Fe;ai M.raaK-aaa.iaej. caocooi.i vcrpaiaMma 
aaijia.ajiojfaH cra.ia 'lacranaAai aj.iawa. ro iiPAocTaToaao a.rvipaj.i 
l^a'l^lpaa'mr < or aacran oracyaupabix 

(/rpaeaa .Jarpfiapaaa eraaa MacrauaAia oracyaopaaix Aia'n'piia- 
aoa .jciaiKai oi iPAniPparypai iKaAivoii (‘ra:(a, K-awperaa ofiipa iiot)- 
Jibix AiaTppaa.'ioa a aiptoaoh paa.niawa cra.iii. Hpor,xoAaAio aavMiiTa 
\(.Toa«iaaorTi. oriipyaopai.ix Aiaropaa.ioa, acao.ii.avPAiuv ' inn 
n3r.)Toa,’,ciiaa (j.vrppoaKa ja.aaaMi a cailxaiaoro in.aaaca, apoiaa 
AC-iicTiaia cra.ia, ai.iaiai a oKiavroa, oopaayjomnxcji aiiii paciaic- 
.ipiiiia cra.ia a pp aonropn(7Ai oKac.ipiiaa. 

i leoo.xoAiiAio a.iyaari. aaaoc onipynopiibix Aiarppaa.aoa a aa- 
aiMiiAioiia or cjy-opocrii AifiKiK'iiaa /KiiAKoii c'ja.'iii appea oriipjicriie 
crai.-ajiHiiKa a kojuhp, h JtLMiTpoaoa a apjica apoiioAKii niai ciKlioa- 
HOAi AieroAo paa.ianK'ii. 

IlayaeMiiP nuapjixaocraoro aarn>KPaiia iia rpaaaac pa.iAc.ia 
/KiiAKaa cra.ij. — la.iaK Ao.aaaio oj.iri, iii.aio. iiipiio c iummo ycipa- 
apiia}i ;farj)n:uipaM}i cra.Tii aaiix raiiaaiAmca a irpii MacrauaAia 
-iii.iaK'a. 


L55 


Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A0321 001 20001-1 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 


^1- PlsyHenue h.iuhhusi pacKucaemm na decyuufjy paiiujo , oGna- 
soeatmc nampudoti a usMeneiiiie codepjicajiu.^ e mcuOkou cma.ui 
eodopoda. JrieMenTi.i-pacKiicrjnTemi oGjia^aioT bucokiim cpoAcuiOM 
ue To:ihKO K Kuc-jopoAy, ifo k cepo, aaory. t. c. naaii-iuc a.-icMc/i- 
TOD-pacKiic:iuTo:iGii u >Kii;p<o.i CTa:ju ao.i>i<ho OKaahiiiaTJ, iciimiijiG 
Ha cocTae oopaayiomiixcH cy:ii.(I)nAOB, ua oupaaoBanne iniTD.rp.n 
} ciuii4UBBix Bp„ TOMiiepaxypax cTajicBapciiiiH. CoAep>Kaiiiie 
KOH CTa.iii BOAopo;ui Ji iiaMeiieuiie ero pacxBopuMOCTJi b cxanii jiim 
ee oxnaH<;;c'iimi aaBjiCHX n ox KOnpeHXpaniiii b H{ii;ux()ii cxa.-in 
Biicaopo;ia ji ox KOiinciixpaumi a.xeMeiixoB-jjacKiicjijixe’ieii «Pac- 
xoA» (;ooxBexcxBy,oB^.,x oneMciixoB-pacKiic:i,ixe:icMi oa oopaaoiUHJuo 

OKIIC.IOB, Cyjil.(|)iiAOB M HIiXj)u;j,OB HO yCXailOBHOJI. 

K.rr- yCXai.OOHXB BHHHHHC CepU Ha paCXBOpnMOOX., 

iic.iopOAa B /KirAKOM /Kc.ieae h b cooxboxcxbhh c oxhm ohooxo- 

JlHXt paCKHCHHXCHLliyiO CUOCOUUOCXB OJIOAIOHXOB Hpjl najJH'HIH 

sHaBHxe^iLHoro coflopmaiHiH cepu b >khakom JKOHoao. 

niHiMaHiiH aacriyjKHBaex onpeAeneiijic bhiihhuh 
ajiejieuxoB-paoKiicHiixeHCH ua KirnexiiKy AecyHBc|)ypaiuni. 

WccriOAOBaiiiiH B.xiiaHun o.xe.MenxoB-pacKiicjmxeHeji ua oupaao- 

CBH.,dil,,l c lt.iV10JI.IO.M OTNX D.Te.MOUTOB ua CiJ,l>ltCli,IO B|)C;[- 

HOI O IIHHflllHH ccpi,! lia Jxa'IOCXBO cxaHii. ^ 

Ifpii iiayyeHHH pacKjiCHCHHH BBicoKOHcnipoBamiux cxanci'i 
HOA\cr oiipoAOHuxb bhhhuho oaCMeiixoB-pacKnc.xiixoHcii ua oo- 
paaoiiamie iiiixpiiAon ii iiaMCueniic coAep>KaHHH b hhiakoi’i ii xBCp- 
Aoii cia.iH BOAopoAa. ‘ 

12. Uccjicdoaunue npoyeccon pacKUc.'ieniui o eamjy.ne. BwcxoLiii 

npHAieHOBMC 

MKMMa A*iHoupauoxKii>KuAKOH cxauH, Bj.iH:iaB:ieiiHOH b oCb.mhliv 
oiaaciMdBiKjj.Hwx iJCBax, pacriiupoHiie paaniiBJoi cxa:in b uaKVVMo 
ipcoyiox opraiHiaanHH uayxHBix BCc.iOAOBaHiiii iipojtoccoB parioi. - 
.iGimH B BaKyyMG. rioAouiiuG HCc:iOAoBaii,iH Kpaiiuo ojjiaiiiHJcMiBi 
HO COOlBOUCXByjOX XG.MUaM paaBIlXHH ]lOBoii oxpac.iH XOVHlIKll — 
BaKyy.MHOH Mcxa.xjjypruji. ^ 

iicOUXOAMMO yCXa.IOB.m, 01JX,LMa:iBl.MG yC.XOBMH A:iH OllKhcKXBB- 
OIO BCHO-IBBOBaMBB Mpil BBIHUaBKC OXaUil H OiHiaBOB B BaKWM- 

inax^nowax xauBx pacKBCvnrro.ioH, uau yiviopoA h B.uopo i ’ < > - 

HO OBIXB OUpCACHGilO BHBHUHG XGHHOpaXypM H AaBHCHBH BB pa,'- 
HHUJOIIIIG aXtlMH O.’IGAIOirraAIU. 

flo:i>KBOG BHlLMaHMC C.IOAyOX OOpaXHXB Ha UBVBCIIIIO B.saiiMO- 
AOhcx^hi >KBAKoro Mexa:i.a i. orBoniopuBix Maxopna.ioB I! BaK^- 
}Mt. I G.I^N.IBlalBI Dl’JIX HCC.XOAOBaMlIH JIGOUXOAHMI.I ,pi>I BLjGopa 

MaxcpBa.ioB, iipuroABBix a:,h .raroxoBHOHuH xuraoii, upGAnZia- 
OUBUX ,K .•,-,yHc,„a b B.u.-yyx.c. „ vcTaBoB.,..,,,.,, 

MGIOAOB (jl}XG])OBHH BaKyyMlIfclX JIG'ICli. 


^ npopoccM oGpaGoxK.i HaiAKoii 

BaKyyMe/ ’ Kauepax ji upu paarniBKO cxa:iii b 

HGUBH^T ^ il-XyBOHIlGM JTpOHCCOOB pacKfic- 

‘ ^ ^ ^ OHXOAHMO BBIHBIIXB JI BHBHHBG BaiXVVMa lia 

CUAOPHHIHHH a3oxa H BOAOpOAa B MGXariHC. ^ ‘ 


MOH^x^nXBecxji^i^'nn-V^^ upopoccoB ])acKHc:ioHiiH cxarni 

VCXOBIlll^ilCirOHlBon/ ^ AOCXOBGpULIX AaUllLIX XOHI.KO UpU 

>CHOBim ilCHOUBSOBaiHin liaAOKHblX MCXOAOB HCCHOMOBaiTHfl. 

Mbi pacno.mracAi coBpOMGHHoir auuapaxvpoi'j npit hcuoxlso- 

~BTTruor'''sr“ 

omjm o coBCpracHCXBOBaiiHe ucKoxopLix aigxoaob, 

oCpaXHXB BUBMaHlIG. HgoGxoAB.MO yXOBHUXB 
MGIOA onpoAOXGHHH coAGp/KaHiiH j^iicHopoAB Hpjj iiavaGmiH nac- 

rocTi io . na V oo.Ta.ia.omux Bticoiinii yiijiv- 

roBiBio napa. yTOBjiciiriio iioa.io>i;iiT i, ,„oru,, iBipuioaciiMa kb'c- 

coTpLnJiL' -.•.oai lBB,.B0„r,. 

Moto,t iiByiOBim uoMcra.-T.iiiBecKiix iiu-.iio'iBifnii, iii,iTC-]eiriii,iv 
“Sikkupb ,.0Ta.-,aa, BB.’u,omroc' .'m- 
, 'X" poaKlu.ii pa<'K„.-.-,eiill«. i; 

B ..iitxi i]Gooxo;(,i.„o yToBiiuTF. y(:.[o,ii,„ :);,CE,Tp(i.i,i:.i, cTaa.i ,• „u- 
C0A0p>Ka,.,i0A, .-,c.-„py,„u„,x :.aG.Mc.,,T,,u. lle.FCx, , ,,,«o Ta ,,H 0 
pFBpaCoTaTB MCTo;< c.,CTCx,aT„MCT,F„r» a„a.-,„:,a , v ,V.n>n n 

l-fu P‘‘ HHXlIBHOl Xir a.IO.MOBXOB, paCXBOpOIIHI.IX It ;hiia- 

kom avGuGae. h ycxaHOB.ieim.i Bin).n.,.,oHt uoBxopBoro .bo,- 
H30X0UM iiiiipoK-o iicHo.iBaoBari. paABoaKXiiBm.io 
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C h 1 |) in a n J C e r o J. B., \\ i n k 1 (> r B. The manganese 
equilibrium in Injiiid iron. Trans. AIMB 193'! \- 188 
A 13 e p 11 » H Jl. IV a p a , . „ ]•. .v, Vl li an iVo n A. ]()., C a 
. a |) II 11 M. B.innnne siapiaiina na aiaiiiiiiocTb icmao[in;bi n min 
imsi mvie.ae. Ilu-T .Mera.n All CCCP /pvKonii.b), 19.56. 

y .' \ ^ . A y «■ a 1 t s \\ . .s.dnhilily of o\\gni in liquid iron con- 

laining silicon and manganese. J. of met.. 193ii,A- 2. 

(i o k c e n .\ A., C h i |i m a n .f. Aluminium 

riiini in liquid iron. J. of met., 1<I.53. .V, 2 . 

y ^ ' " •|•|'*•' " • yA* ^ /*’ i I' •' '< J ■ l'h(“ (•hromium 

gen equilibrium 111 liquid iron. 'I'l.iiew. ASM, 1947. y. ;;8. 

I ii r k d o g a n E. 3'. Chromium 
iron. .T. ol Iron a. Steel Inst.. 1934, y. 

II i 1 t y I). C., E o r [v „ u- w |) 
soliihility and oxide rihases in t tie Be 
1955, A" 2. 

C h i p m a n J. Atomic interact ion ii 
a. Steel Inst., H)35. y. 18 1 , .Aj 2 
G o k c e 11 A'. .\.. C, Ii i p m ,1 1 
liquid iron. J. of. met., P.)32, .A' 

A\ eye 1 A., K o s in i d er 11. Mel.illureii' .iiid piadice ot Hie ba- 
sic conyertor jirocesses. Bl.ist l iirnace . 1 . s|,.,.| pl.uil 1934 y 4'> A 'i 
Ca.Maiinii A. M., llo.inKon It). IV noiq.ocy „ pm-Km“inTe.ii.- 
iioii ciiocoonocTii namnnn. 11. 111 . .\|| CCCp. (iT||, ;949’, ,A' 1. 

IV y .1 11 K o n Ii. ;... (, ;i .m ,( j, u ,| \ \| i) moin ieic iiom [l.•ll•^■lIl•.l(' 

null cTa.iii KjH'sinne.M n Mtipranne.M. ll.:n..\ll CCCP. OTII, 1934 .A’ In. 
C ;i .\i ;i |i 11 11 A. .M.. IV a p a c e n P, A. IV 
.yr.iepo,i:i 11 laic.iiqMia.i 11 pacii.i.iii.i 
All CCCP, OTII, 19.53. .A'. 8. 

\A a g n e r C. Thermodynamics o) alloy.s. C.nnbridge. 1932. 

I ii r k d o g .1 n K. 'I'. In lei ad ion ol sohil I'S in Impiid and solid solij 
lion in iron. J. of lion a. steel Inst., 1936. y. 182, .A' 1. 
il .y li a III e it n *i-;i, y n a n o it a It). III. lanonbie nii. nonenmi it me- 
aeae 11 (Ta.iii. Mera. i.iyprn.i.iar, 1932. 

M 'I e a .1 11 III n II .1 n B. A.. C a .m a |i n n .\. M. I lax neniie p.ieKjie.ie- 
iiiin cTa.m c n.'iiiKosiapi.inueM, ll.i.iim \|| ( (CC. ;9.53'. 


oxygen eqnilih- 
oxy- 

oxygen equilihrinm in liipiid 
178, .Aj 

F r) ] K III a II B. I,, (ixygim 
Cr () system. ,1. of. met., 

in iindteii ;ilioy steels. J. of Iron 

silicon oxygen e<|nilihriiiiii in 


noiipocx 

i.iepoa 


00 amnnnoeiii 
b'lic. topog. Iban. 


un 


Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A0321 00120001-1 







Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 




I' A 1'. .1 K ff II }■: 


0 T a B T o p a . . . . 

B B e 0 u n 0 

1 Jiaaa I. /h'cjicao ii Kiicnopofl .... 
rAonn II. ParKiic.TiiiTe.-iBnaH cnocoouorTi. 
r.iaaa III. B. 7 n}iiiiie ^.^eMenTOB-pacKIIC.^nT(Mo 

;ia, pacTBopcuiioro b /kimkom >kcvic3o 
r.maa IV . OGpasoBaniie ji yna.3criiio jia >k,i 
ripo;iyKTOB poaKtuiii parKnc.aoniiH 
I MU. a V . JIoBTopnoe OKiic.aeiuie cra.'iii 
r.mca VI. BaaiiMOAoiicTHiic .vicMCJiTOB-jjarKin 
I . mt.n \ II . I’arKjKvieinre cra.’iji b BaKyy.Mo 
P.inna \ IIl . If aiipa B. lomio 

niiii 

. I II T 0 f» a T y [» a .... 


ftyicpjKaniK' 


ro.MenTori . 

Iia aKTIIBHOCTI, Kiiiviopo- 
FVOK) .MOTa.’i.ia 'lacTiiii — 


irn‘.i(‘ii (• (■i>[i(ni II a.ioTo.M 
.‘ii.iiojiiiiiix JK c.io.ioHa- 


Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A03210012Q001-1 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 


i 

I 

I 


A.ieKcnudp Muxuu.wcuh CdMapun 
<Ini 3 IIK 0 -Xn.MlI'KHI>-IIC OCIIOHIJ |);lCICllC'.lCiniH CTil.llI 

ymeepsiC'ieno r, nennimi IIucmtimiimoM Menia/t^i/pzuu 
A?:ad(‘Muu imyt: CCCP 


PeanKTOp ii:i;iaTe:n>nBn H. C. PMceauuvoe 

Texiiii'iecisiiii pc.'iaiiioji E. }:. SeMenvoea 


PMCO AH CCCP C;iano ii naOop 22iV l!t5e r. 

rioAii. n ric'iaTL li.VI POtj r. <P(ip.MaT Oy.M. (iOxOli' 
ric'i. .1. y>i-na;t. .aiiCT 0,3. T-OSt'Oa 

PiipaHj SULiti. .Vj 1S3,j. Tiiri. aau. 471. 

Hena 7 j.. 70 k. 


IlnaaTCJibCTBo Aiiiinc.Miiii Hayic CCCP. 
Mocmia, Iloncoci-iicEuiii nep., a* 31 


2-n Timorpailmn llanaie.itciBa AH CCCP. 
xMociiBa, l-IlyOiiHCKiiii nep., ;i. lU 



Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A032100120001-1 




Sanitized Copy Approved for Release 2010/01/25 : CIA-RDP80T00246A0321 00120001-1 




-.7 >> 


o 




Sanitized Copy Approved for Release 2010/01/25 ; CIA-RDP80T00246A0321 00120001-1 




